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PREFACE 


Report  Mo.  2,  "Bibliography  on  Tidal  Hydraulics,"  and  Supplements  No.  1,  No.  2,  No.  3, 

No.  4,  No.  5,  No.  6,  and  No.  7  tbereto  were  published  by  the  Committee  on  Tidal  Hydraulics  in 
1954,  1955,  1957,  1959,  1965,  1968,  1971,  and  1975,  respectively,  in  connection  with  certain  of 
its  objectives.  Additional  references  on  the  subject,  either  published  since  1974  or  not  avail* 
able  at  that  tiM,  have  been  accumulated  for  the  present  supplement.  This  supplement  consists 
of  approxistately  540  references,  all  of  which  are  available  for  loan,  within  the  continental 
United  States,  from  the  Library  Branch,  U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES) 

The  suppleswnt  follows  the  same  form  as  the  original  bibliography  and  consists  of  eight 
sections,  each  preceded  by  a  brief  statement  of  its  scope.  As  a  further  convenience  to  the 
user,  the  references  are  arranged  alphabetically  under  each  subject-matter  heading  (section)  and 
all  have  been  annotated.  Although  the  majority  of  the  references  appear  in  more  than  one  sec¬ 
tion,  the  annotation  appears  only  once  --  under  the  most  applicable  subject  heading  —  with 
other  liatings  of  the  reference  omitting  the  annotation  but  including  a  key  for  its  location. 

Copies  of  this  and  other  reports  of  the  Committee  swy  be  obtained  from  the  Committee  on 
Tidal  Hydraulica,  care  of  U.  S.  Army  Engineer  Waterways  Experiment  Station  (ATTN:  WESTP),  Corps 
of  Engineers,  P.  0.  Box  631,  Vicksburg,  Mississippi  39180. 

This  supplement  was  compiled  by  Virginia  Dale  and  Alfrieda  S.  Clark,  Special  Projects 
Branch,  Technical  Information  Center,  WES. 

Coassanders  and  Directors  of  WES  during  the  compilation  and  publication  of  this  supplesMnt 
were  COL  C.  H.  Hilt,  CE,  COL  J.  L.  Cannon,  CE,  and  COL  N.  P.  Conover,  CE.  Technical  Director 
was  Hr.  F.  R  Brown. 
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Abbott,  M.B.,  Dahl-Madsen,  K.I.,  Hinstrup, 
P.I.,  et  al.  River  and  Estuary  Modeling 
with  the  Siva  System.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.745-763.  (See  annotation  in 
Section  VI . ) 


Abood,  K.A.  Circulation  in  the  Hudson 
Estuary.  Hudson  River  Colloquium. 

Annals  of  the  New  York  Academy  of  Sci¬ 
ences,  vol.250,  p.39-111.  May  24,  1974. 

Paper  describes  the  hydrodynamic  charac¬ 
teristics  of  partially  stratified  water 
bodies,  as  typified  by  the  Hudson  River, 
and  presents  a  number  of  methods  of  es¬ 
tablishing  a  quantitative  relationship  of 
density-induced  velocity  and  circulation 
to  salinity  levels,  freshwater  runoff, 
and  tidal  characteristics.  These  methods 
utilize  known  or  measurable  physical  and 
hydraulic  parameters  to  determine  the 
density-induced  circulation  (D1C)  and 
mixing  characteristics  of  estuaries. 
References  (61  items). 


Abood,  K.A. ,  and  Bourodimos,  E.L.  Evalua¬ 
tion  of  Circulation  in  Estuaries.  Jour¬ 
nal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vol.102,  No.HY9,  p.1211-1224, 
September  1976. 

Several  approaches  describing  density- 
induced  circulation  patterns  in  partially 
stratified  estuaries  have  been  developed. 
Published  techniques  developed  by  several 
investigators  and  recently  established 
methods  are  used  in  this  paper  to  convert 
Hudson  River  tidal  velocities  and  salin¬ 
ity  observations  to  density-induced  flow 
rates.  Generally,  the  two-layer  strati¬ 
fied  flow  system  approach  exhibits 
several  favorable  characteristics  such  as 
relatively  more  stable  and  predictable 
distribution,  greater  independence  of 
temporary  meteorological  and  local  eddy 
conditions,  simplicity,  ease,  and  avail¬ 
ability  of  more  precise  detection  instru¬ 
ments.  Density-induced  flow  values  ob¬ 
tained  using  the  two-layer  flow  method 
are  more  realistic  than  their  salt  budget 
counterparts  and  are  soawwhat  higher  than 
those  derived  from  tidal  velocity  obser¬ 
vations.  References  (23  items). 


Abraham,  G. ,  Karelse,  M. ,  and  Lases, 
W.B.P.M.  Data  Requirement  for  One- 
Dimensional  Mathematical  Modelling  of 
Salinity  Intrusion  in  Estuaries.  Delft 
Hydraulics  Laboratory,  Publication 
No. 149,  November  1975.  Same  in;  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interns- 
tionsl  Associstion  for  Hydrsulic 


Research,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.3.  Paper  C32.  (See 
annotation  in  Section  VI.) 


Agalakov,  S.S.,  Grigoriev,  Yu.  A.,  Gun'ko, 
F.G.,  et  al.  Laboratory  Investigations 
into  the  Pattern  of  Currents  in  the  Neva 
Estuary  in  the  Gulf  of  Finland  on  Comple¬ 
tion  of  Flood  Defence  Works  for  Lenin¬ 
grad.  Proceedings,  XVIth  Congress  of 
the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  1975,  vol.I,  Paper  A22. 

(See  annotation  in  Section  VI.) 


Ages,  A.B.  A  Numerical  Model  of  Victoria 
Harbour  to  Predict  Tidal  Response  to  Pro¬ 
posed  Hydraulic  Structures.  Environment 
Canada,  Marine  Sciences  Branch,  Pacific 
Region,  Pacific  Marine  Science  Report  No. 
73-3,  March  1973.  (See  annotation  in 
Section  VI . ) 


Ahr,  W.M.,  Daubenspeck,  J. ,  Harry,  H.W. ,  et 
al.  Resource  Evaluation  Studies  on  the 
Matagorda  Bay  Area,  Texas.  Texas  ASM 
University,  Sea  Grant  College,  TAMU-SG- 
74-204,  September  1973. 

The  water  circulation  patterns  of  Mata¬ 
gorda  Bay  were  studied  to  determine  the 
effect  of  water  circulation  on  coastline 
change  and  pollution  dispersal.  The 
chronic  pesticide  and  PCB  levels  in  the 
bay  sediments  were  estimated,  and  the 
physical-chemical  variables  governing  the 
distribution  and  retention  of  chlorinated 
hydrocarbons  in  the  sediments  were  inves¬ 
tigated.  Data  on  microfaunal  popula¬ 
tions,  including  information  on  the  oc¬ 
currences  and  distribution  patterns  of 
selected  benthic  microfauna,  were  exam¬ 
ined  in  hopes  of  elucidating  processes  of 
coastal  change,  pollution  and  water  cir¬ 
culation.  The  overall  economic  structure 
of  the  Matagorda  Bay  area  was  reviewed. 
Bibliography  at  end  of  each  chapter. 


Allen,  G.P.  Relationship  Between  Grain 
Size  Parameter  Distribution  and  Current 
Patterns  in  the  Gironde  Estuary  (France). 
JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol.41, 
No.l,  p.74-88,  March  1971.  (See  anno¬ 
tation  in  Section  II.) 


Allen,  C.P.,  Bonnefille,  R-,  Courtois,  G. , 
et  al.  Processus  de  sedimentation  des 
vases  dans  l'estuaire  de  la  Gironde. 
Contribution  d'un  traceur  radioactif  pour 
1' etude  du  deplacement  des  vases  (Sedi¬ 
ment  Drift  and  Accumulation  Processes  in 
the  Gironde  Estuary.  Contribution  of  a 
Radioactive  Tracer  to  the  Study  of  Hud 
Displacement).  LA  KOUILLE  BLANCHE, 
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vol.29.  No. 1/2,  p. 129-136,  1974.  (In 
French.)  (See  annotation  in  Section  II.) 


Allen,  G.P.,  &auKiy ,  G. ,  Caataing,  P,,  et 
al.  Transport  and  Deposition  of  Sus¬ 
pended  Sediment  in  the  Gironde  Estuary, 
France.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediaents,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Acadeaic  Press,  1977, 
p. 63-81.  (See  annotation  in  Section  II.) 


Aawin,  M.  Coaputation  of  Flow  Through 
Masonboro  Inlet,  N.C.  Journal  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division,  Proc.  ASCE,  vol.101. 

No. WW  l,  p. 93- 108,  February  1975.  Dis¬ 
cussion,  vol.102,  No.WWl,  p. 105-106, 
February  1976;  Closure,  No.WW4,  p.480, 
Noveaber  1976.  (See  annotation  in 
Section  VI.) 


Aaein,  M. ,  and  Wardak,  S.G.  A  Dynamic 
Water  Quality  Model  for  the  Neuse  Estu¬ 
ary,  N.C.  University  of  North  Carolina, 
Sea  Grant  Prograa,  Sea  Grant  Publication 
UNC-SG- 75-28,  December  1975.  (See  anno¬ 
tation  in  Section  VI.) 


Amin,  M.  Some  Recent  Investigations  into 
the  Harmonic  Shallow  Water  Corrections 
Method  of  Tidal  Predictions.  INTERNA¬ 
TIONAL  HYDROGRAPHIC  REVIEW,  Monaco, 
vol.54.  No . 1 ,  p.87-108,  January  1977. 

To  overcoae  the  Inadequacies  of  the  har¬ 
monic  method  in  the  analysis  and  predic¬ 
tion  of  shallow  water  tidal  regiaies, 
DOODSON  (1957)  devised  a  Harmonic  Shallow 
Water  Corrections  (H.S.W.C.)  method  to 
improve  the  quality  of  predicted  times 
and  heights  of  tidal  turning  points. 

This  method  proved  to  be  very  powerful 
where  the  constituent  M^  ia  relatively 

dominant  in  the  tide.  The  theoretical 
background  and  the  technique  of  applica¬ 
tion  as  presented  by  DOODSON  are  devised 
for  hand  calculations  and  for  use  on 
mechanical  harmonic  analog  machines  which 
were  geared  for  conventional  constitu¬ 
ents.  not  H.S.W.C.  constituents.  In  this 
paper  the  method  is  reformulated  using  a 
spectral  analysis  technique,  thus  provid¬ 
ing  a  clear  explanation  of  the  fundamen¬ 
tal  ideas  involved.  In  the  spectrum  of  a 
finite  time  series  record  sampled  at 
regular  intervals,  all  the  energy  at  fre¬ 
quencies  above  the  Nyquist  frequency  is 
aliased  with  frequencies  below  the 
Nyquist  frequency.  The  aliasing  phenome¬ 
non  when  applied  to  high  and  low  waters, 
occurring  at  intervals  of  approximately 
half  a  lunar  day,  has  the  inherent  advan¬ 
tage  that  numerous  constituents  combine 


together,  even  eliminating  the  need  for 
separate  identification.  Caution  must  be 
exercised,  however,  due  to  the  fact  that 
the  time  interval  of  half  a  lunar  day  is 
an  approximation  only.  Any  selected  con¬ 
stituents  can  be  resolved  by  use  of  the 
least  squares  method.  This,  technique 
will  be  free  from  previous  limitations  of 
a  fixed  length  data  (355  days)  require¬ 
ment,  and  it  will  also  handle  effectively 
discontinuous  dsts.  An  intensive  compar- 
ison  of  Extended  Harmonic  Method 
(E.H.M.),  Improved  Response  Method 
(I.R.M.)  and  H.S.W.C.  method  shows  that 
all  these  methods  are  approaching  their 
theoretical  limits.  Examination  of  re¬ 
siduals  indicates  that  they  are  similar 
in  accuracy,  but  for  some  typical  re¬ 
quirements  one  method  can  compute  predic¬ 
tions  marginally  better  than  the  others. 
References  (10  items). 


Amos ,  C.L.,  and  Collins,  M.B.  The  Com¬ 
bined  Effects  of  Wave  Motion  and  Tidal 
Currents  on  the  Morphology  of  Intertidal 
Ripple  Marks:  The  Wash,  U.  K.  JOURNAL 
OF  SEDIMENTARY  PETROLOGY,  vol.48.  No. 3, 
p.849-856,  September  1978.  (See  annota¬ 
tion  in  Section  II.) 


Anderson,  F.E.  The  Effect  of  Boat  Waves 
on  the  Sedimentary  Processes  of  a  New 
England  Tidal  Flat.  University  of  New 
Hampshire,  Department  of  Earth  Sciences 
and  Jackson  Estuarine  Laboratory,  Durham, 
Technical  Report,  1  February  1974.  (See 
annotation  in  Section  II.) 


Anwar,  H.O.  Turbulent  Dispersion  and  Mean¬ 
dering  of  a  Surface  Plume.  Proceedings, 
XVI th  Congress  of  the  International  Asso¬ 
ciation  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol . 1 ,  Paper  A46. 

Four  series  of  field  measurements  were 
undertaken  to  determine  the  spread  of 
marked  fluid  released  in  a  near  shore  and 
an  off  shore  region.  The  measurements 
were  carried  out  when  the  tidal  current 
was  either  decelerating  or  almost  sta¬ 
tionary.  The  outstanding  result  was  that 
obtained  when  the  tidal  current  was  de¬ 
celerating,  the  spread  of  the  marked 
fluid  then  being  greater  than  when  the 
current  was  stationary.  The  axis  of  the 
self-induced  plume,  and  its  meandering, 
were  determined  from  measured  data.  It 
was  found  that  in  the  near  shore  region 
the  axis  of  the  plume  lay  parallel  to  the 
icast.  The  results  of  measurements  re¬ 
vealed  that  the  value  of  the  turbulent 
eddy  diffusivity  was  constant  when  the 
tidal  current  remained  stationary.  This 
value  for  the  off  shore  region  was  much 
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smaller  than  that  obtained  for  the  near 
shore  region.  References  (3  items). 


Apelt,  C.J.  ,  and  Gout,  J.J.  Numerical 
Modelling  of  Tidal  Phenomena  in  Bays  and 
Estuaries  with  Intertidal  Flats.  Fifth 
Australasian  Conference  on  Hydraulic  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p. 250-257.  (See  annotation  in 
Section  VI . ) 


April,  G.C.,  Hill,  D.O. ,  and  Liu,  H.A. 

Hydrodynamic  and  Material  Transport  Model 
for  Mobile  Bay,  Alabama.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.764-782.  (See  annotation  in 
Section  VI.) 


Ariathurai,  C.R.  A  Finite  Element  Model 
for  Sediment  Transport  in  Estuaries. 
Dissertation,  Ph.D.  in  Engineering,  Uni¬ 
versity  of  California  at  Davis,  1974. 
(See  annotation  in  Section  VI.) 


Ariathurai,  R. ,  and  Krone,  R.B.  Finite 
Element  Model  for  Cohesive  Sediment 
Transport.  Journal  of  the  Hydraulics 
Division,  Proc .  ASCE,  vol.102,  No.HY3, 
p.323-338,  March  1976.  (See  annotation 
in  Section  VI.) 


Ariathurai,  R. ,  and  Krone,  R.B.  Mathe¬ 
matical  Modeling  of  Sediment  Transport  in 
Estuaries.  Estuarine  Processes;  Volume 
II,  Circulation,  Sediments,  and  Transfer 
of  Material  in  the  Estuary,  edited  by 
Martin  Wiley.  New  York,  Academic  Press, 
1977,  p.98-106.  (See  annotation  in 
Section  VI.) 


Audunson,  T. ,  Mathisen,  J.P.,  Naeser,  H. , 
et  al.  Comparison  Between  Physical  and 
Mathematical  Modelling  of  a  Tidal  Fjord 
System  in  Northern  Norway.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  vol.II,  September  3-5, 
1975,  p.1291-1310.  (See  annotation  in 
Section  VI.) 


Aydin,  F.N.,  and  Ahlert,  R.C.  A  New  View 
of  Dispersion  in  Well-Mixed  Estuaries. 
ECOLOGICAL  MODELLING,  vol.5,  No. 4, 
p.301-326,  November  1978.  (See  annota¬ 
tion  in  Section  VI.) 


Ball,  D.J.,  and  Cox,  N.J.  Hydrodynamic 
Drag  Force  on  Groups  of  Flat  Plates. 
Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proceedings,  ASCE, 
vol.104,  No.WW2,  p. 163-173,  May  1978. 

The  hydrodynamic  drag  on  a  rectangular 
group  of  50  flat  plates,  with  steady  in¬ 
cident  flow  normal  to  the  front  of  the 
group,  is  shown  to  be  a  function  of  five 
factors;  (1)  The  acceleration  of  flow 
between  the  plates  of  a  row;  (2)  the 
shielding  of  plates  in  line  with  the  in¬ 
cident  flow;  (3)  the  diversion  of  flow 
around  the  front  of  the  group;  (4)  the 
rejection  of  flow  through  the  sides  of 
the  group;  and  (5)  the  formation  within 
the  group  of  an  oscillating  wake  for  the 
whole  group.  The  drag  force  on  each  ele¬ 
ment  of  the  group  was  measured  for  longi¬ 
tudinal  and  lateral  spacings  covering  the 
range  occurring  in  existing  pier  head 
pile  groups  that  the  flat  plates  simu¬ 
lated.  References  (10  items). 


Barailler,  L. ,  Cunge,  J.A. ,  and  Montaz, 

J.P.  Etudes  6ur  modeles  physiques  et 
mathematiques  de  1* evolution  des  fonds 
due  a  la  maree  dans  les  estuaires;  Appli¬ 
cation  a  i'estuaire  de  le  Seine  (Studies 
on  Physical  and  Mathematical  Models  of 
the  Evolution  of  the  Beds  of  Estuaries  - 
Applied  to  the  Estuary  of  the  Seine). 
Proceedings,  XVI th  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.I,  Paper  A3.  (In 
French.)  (See  annotation  in  Sec¬ 
tion  VI.) 


Barber,  F.G.,  Murty,  T.S.,  and  Taylor,  J.A. 
Preliminary  Tidal  Exchange  Experiment  in 
Masset  Inlet.  Marine  Sciences  Director¬ 
ate,  Department  of  the  Environment, 
Ottawa,  Canada,  Manuscript  Report  Series 
No. 39,  1975. 

Concepts  of  exchange  processes  are  re¬ 
viewed  briefly  including  a  tidal  exchange 
process  believed  to  have  been  observed  in 
a  small  tidal  inlet  in  the  arctic.  The 
results  of  a  numerical  experiment  with 
the  latter  process  in  a  configuration 
similar  to  Masset  Inlet  are  presented  and 
a  proposal  concerning  a  field  experiment 
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Inclusion  of  actual  bed  slope  of  a  tidal 
river  in  the  study  of  tidal  propagation 
is  very  difficult.  The  present  practice 
is  to  try  with  different  slopes  in  the 
mathematical  model  and  choose  that  one 
which  gives  closer  reproduction  of  the 
prototype.  In  this  communication  a 
method  has  been  presented  to  include  the 
actual  bed  slope  of  a  river  in  the  flow 
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Numerical  experiments  are  carried  out  to 
investigate  the  influence  of  density 
variations  on  estuarine  tides  and  circu¬ 
lations.  The  mathematical  model,  which 
has  been  previously  published,  is  out¬ 
lined.  A  detailed  analysis  of  the  tidal 
properties  and  circulations  in  an  estuary 
is  made  for  two  cases.  One  case  involved 
density  variations  while  the  other  as¬ 
sumed  a  constant  density.  It  was  found 
that  the  discharge  through  any  section, 
the  tidal  range,  and  the  tidal  phases 
were  independent  of  the  density  struc¬ 
ture.  However,  the  actual  tidal  ampli¬ 
tudes,  the  mean  elevation  and  the  verti¬ 
cal  structure  of  longitudinal  velocity 
changed  considerably  in  the  various  ex¬ 
periments.  Both  cases  assumed  the  same 
coefficient  of  bottom  friction  and  bathy¬ 
metric  schemat ization.  References 
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tion.  Chesapeake  Bay  Institute,  The 
Johns  Hopkins  University,  Technical  Re¬ 
port  91,  Reference  75-9,  October  1975. 

A  real  time  numerical  model  is  developed 
to  describe  the  dynamics  and  kinematics 
of  partially  mixed  estuaries.  The  gov¬ 
erning  equations  are  formally  laterally 
averaged  and  realistic  estuarine  bathyme¬ 
try  is  included.  The  external  inputs  to 
the  model  are  the  salinity  and  tidal  amp¬ 
litude  as  a  function  of  time  at  the  ocean 
boundary  and  the  freshwater  discharge  at 
the  river  boundary.  The  model  includes 
the  continuity,  salt,  and  momentum  bal¬ 
ance  equations  coupled  by  an  equation  of 
state.  The  numerical  technique  conserves 
volume,  salt,  and  momentum  in  the  absence 
of  dissipative  effects.  Simulations  show 
that  using  a  constant  vertical  eddy  vis¬ 
cosity  and  diffusivity  produce  unrealis¬ 
tic  salinity  distributions,  but  have 
minor  effects  on  the  surface  amplitudes. 
Results  from  the  application  of  the  model 
using  a  stability  dependent  eddy  vis¬ 
cosity  and  diffusivity  to  the  Potomac 
Estuary  yield  distributions  comparable  to 
field  observations.  Further  numerical 
experimentation  illustrates  the  response 
of  the  circulation  to  changes  in  the 
boundary  friction  and  the  river  dis¬ 
charge.  It  is  shown  that  the  inclusion 
of  horizontal  mixing  coefficients  equal 
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to  10  cm  /sec  yields  totally  unrealistic 
salinity  distributions.  The  time  varia¬ 
bility  in  the  magnitude  of  the  various 
terms  in  the  salt  balance  equation  re¬ 
veals  that  the  dominant  balance  is  be¬ 
tween  the  longitudinal  and  vertical  ad- 
vective  terras.  The  time  dependent  and 
turbulent  flux  terms  become  important 
prior  to  slack  water.  Also,  the  turbu¬ 
lent  flux  intensifies  during  the  flood 
tide.  Bibliography  (52  items). 
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Results  are  presented  from  three  Hudson 
River  plume  sampling  cruises  made  in  the 
New  York  Bight,  in  August  1976.  The  data 
show  that  the  set  and  shape  of  the  spread¬ 
ing  effluent  vary  widely  over  time  peri¬ 
ods  -6  days,  and  are  clearly  influenced 
by  local  wind  stress.  Application  of 
Takano'a  model  of  a  steady  state  plume 
apreading  into  a  stagnant  ocean  suggests 
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a  horizontal  eddy  viscosity  —10  cm 

sec  *,  and  a  strong  anticyclonic  deflec¬ 
tion  of  the  plume.  This  value  is  consid¬ 
ered  to  be  an  overestimate,  since  inter- 
facial  shear  stress  is  neglected  in  the 
model.  More  careful  measurements  and  cal¬ 
culations  are  needed  to  separate  the  ef¬ 
fects  of  horizontal  and  vertical  viscosi¬ 
ties,  Coriolis  force,  advection  by  a  pre¬ 
vailing  coastal  current  and  local  wind 
stress  on  plume  dynamics.  References 
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Burt,  W.V.,  and  Farreras,  S.F.  Predictive 
Nomograms  of  Hydraulic  Condi tiuu*  tor  the 
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No. 3,  p  45-hO,  July  1977.  (See  annota¬ 
tion  in  Section  VI.) 
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Flushing  in  a  Fjord-Like  Estuary.  ESTU¬ 
ARINE  AND  COASTAL  MARINE  SCIENCE,  vol.3, 
No.l,  p.95-102,  January  1975. 

Currents  were  measured  2  m  off  the  bottom 
on  a  100-ra-deep  sill  of  a  basin  within 
Puget  Sound  for  a  period  of  two  months. 
During  this  time  bottom  water  in  the  ba¬ 
sin  was  replaced  resulting  in  the  older 
water  being  raised  to  shallower  depths. 
Net  motion  into  the  estuary  occurred  dur¬ 
ing  four  intervals  each  of  about  five 
days  duration.  In-flow  corresponded  with 
minimum  variance  in  the  velocity  fluctua¬ 
tions  and  minimum  tidal  currents.  Out¬ 
flow  occurred  during  maximum  variance  and 
tidal  currents.  The  average  speed  during 
each  of  three  of  the  five-day  in-flow 
periods  was  about  6  cm/s  and  was  approxi¬ 
mately  sufficient  to  replace  all  water 
below  sill  depth  during  the  five  days. 
References  (7  items). 


Cannon,  G.A. ,  and  Laird,  N.P.  Variability 
of  Currents  and  Water  Properties  from 
Year-Long  Observations  in  a  Fjord  Estu¬ 
ary.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege 
Colloquium  -n  Ocean  Hydrodynamics,  1977, 
p .  5 15-535 . 

Observations  were  made  of  velocity,  tem¬ 
perature,  and  conductivity  from  a  verti¬ 
cal  array  of  sensors  at  a  location  in 
Puget  Sound  for  1  year  commencing  in  Sep¬ 
tember  1975.  Winds  were  measured  nearby 
on  land,  and  water  properties  were  mea¬ 
sured  along  the  Sound  at  2-  to  3-month 
intervals.  Most  dense  bottom  water  en¬ 
tered  the  Sound  below  sill  depth  at  about 
fortnightly  intervals  during  early  fall 
near  the  end  of  the  coastal  upwelling 
season.  The  fortnightly  events  were 
associated  with  large  tides  over  the  en¬ 
trance  sill.  Density  decreased  about 
linearly  until  early  winter  when  cold 
water  entered  the  Sound  first  at  the  bot¬ 
tom  in  a  series  of  step  decreases,  also 
at  about  fortnightly  intervals.  The 
largest  was  1.6°C  in  3-4  days.  Density 
increased  during  each  inflow  interval 
lasting  about  5  days,  but  the  overall 
density  continued  to  decrease  until  early 
February  when  the  water  column  became 
isothermal  but  was  still  stratified.  Dur¬ 
ing  late  winter  and  early  spring,  density 
again  increased  through  a  series  of  fort¬ 
nightly  salinity  intrusions,  and  the  ini¬ 
tial  one  was  more  than  0.5  /oo  in  5  days. 
Mean  daily  near-bottom  speeds  were  up  to 


about  20  cm/sec,  implying  a  possible  ex¬ 
cursion  exceeding  the  length  of  the 
Sound.  Winds  were  observed  to  alter  mean 
daily  current  profiles  to  more  than  half 
the  water  depth.  These  and  other  winter 
observations  indicated  deep-water  renewal 
was  much  quicker  than  earlier  estimates. 
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Special  Report  49,  Reference  76-2,  March 
1976.  (See  annotation  in  Section  VI.) 


Cartwright,  D.E. ,  and  Young,  C.M.  Seiches 
and  Tidal  Ringing  in  the  Sea  near  Shet¬ 
land.  Proceedings  of  the  Royal  Society 
of  London,  Series  A,  vol.338,  p. 111-128, 
1974.  (See  annotation  in  Section  VII.) 

Study  of  medium- frequency  waves  from  tide 
gauges  and  sea-bed  pressure  sensors 
around  Shetland  show  a  seiche  of  50  cy¬ 
cles  per  day,  confined  to  the  east  coast, 
and  a  curious  enhancement  of  the  6th  har¬ 
monic  of  the  twice-daily  tide,  prominent 
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only  near  the  edge  of  the  continental 
shelf.  Explanations  of  both  are  offered 
in  terms  of  trapped  edge-waves.  Refer¬ 
ences  (13  items). 


Cederwall,  K. ,  and  Svensson,  T.  Sediment 
Flushing  After  Dredging  in  Tidal  Bays. 
Journal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vo 1.102,  No.HY7,  p.935-953,  July 
1976.  (See  annotation  in  Section  VI.) 


Celikkol,  B.,  and  Reichard,  R.  Hydro- 
dynamic  Model  of  the  Great  Bay  Estuarine 
System.  Part  I.  University  of  New 
Hampshire,  Mechanics  Research  Laboratory, 
UNH  Sea  Grant  Technical  Report  UNH-SG- 
153,  August  1976.  (See  annotation  in 
Section  VI.) 


Chadwick,  N.R.  The  Barmby  Tidal  Barrage. 
Journal  of  the  Institution  of  Water 
Engineers  and  Scientists,  vol.29,  No. 7, 
p.317-335,  October  1975.  (See  annota¬ 
tion  in  Section  V.) 


Chantler,  A.G.  The  Applicability  of 

Regime  Theory  to  Tidal  Watercourses. 

JOURNAL  OF  HYDRAULIC  RESEARCH,  vol.12, 

No. 2,  p. 181*192 ,  1974. 

Conclusions : 

1.  For  tidal  channels  conventional 
regime  relations  alone  are  insuffi¬ 
cient  to  describe  the  longitudinal 
variation  of  hydraulic  geometry. 

2.  It  is  suggested  that  an  end  effect  is 
responsible  for  channel  enlargement 
beyond  the  widths  required  to  convey 
the  flow  at  each  section. 

3.  Evidence  has  been  presented  to  show 
that  the  mean  velocity  is  constant  at 
all  sections  along  an  estuary  for  a 
characteristic  flow  condition. 

4.  Tidal  channel  cross-sections  undergo 
a  natural  "vertical  exaggeration"  in 
the  landward  direction. 

5.  The  graphs  of  breadth  to  depth  ratio 
against  discharge  for  certain  estu¬ 
aries  (four  out  of  the  six  for  which 
the  appropriate  data  are  available) 
are  coincident  provided  that  the 
values  are  referred  to  .those  at  a 
characteristic  central  point  for  each 
estuary. 

6.  Tidal  hydraulic  geometry  is  a  rela¬ 
tively  unexplored  field;  .the  publi¬ 
cation  of  further  data  would  be  of 
great  value.  References  (16  items). 


Chapra,  S.C.,  and  Nossa,  G.A.  Documenta¬ 
tion  for  HAR03.  A  Compute r  Program  for 
the  Modeling  of  Water  Quality  Parameters 
in  Steady  State  Multi-dimensional  Natural 
Aquatic  Systems.  Second  Edition.  U.S. 


Environmental  Protection  Agency,  New 
York,  October  1974.  (See  annotation  in 
Section  IV.) 


Charlton,  J.A.,  McNicoll,  W. ,  and  West, 

J.R.  Tidal  and  Freshwater  Induced  Cir¬ 
culation  in  the  Tay  Estuary.  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vol.75,  Parts  1/2,  p.11-27,  1975. 

An  understanding  of  the  movement  of  a 
body  of  water  can  be  considered  a  prereq¬ 
uisite  to  any  other  study  whether  it  be 
physical  or  biological.  This  is  particu¬ 
larly  so  in  the  case  of  an  estuary  where 
the  water  movements  are  complex.  The 
movement  of  water  in  an  estuary  is  pri¬ 
marily  governed  by  the  tidal  and  fresh¬ 
water  inputs,  the  resulting  flow  being 
modified  by  bed  and  channel  configura¬ 
tions,  salinity,  and  silt-load  varia¬ 
tions.  The  tidal  and  freshwater  inputs 
are  themselves  variables,  the  tidal  range 
varying  with  the  lunar  cycle,  and  the 
freshwater  input  varying  with  the  season 
or  rainfall.  The  salinity  variations 
within  an  estuary  are  interlinked  with 
the  tidal  and  freshwater  fluctuating  in¬ 
puts.  In  addition  the  local  and  regional 
weather  can  modify  the  tidal  response. 

The  object  of  this  paper  is  to  consider 
the  present  state  of  knowledge  of  the  re¬ 
sulting  water  circulation  in  the  Tay 
estuary.  Various  authorities  and  workers 
have  examined  the  estuary,  and  informa¬ 
tion  gathered  from  their  work  will  be 
presented  as  it  forms  a  background  to  the 
work  presently  being  carried  out  by  a 
team  from  the  Tay  Estuary  Research 
Centre.  References  (13  items). 


Chase,  J.  Wind-Driven  Circulation  in  a 
Spanish  Estuary.  ESTUARINE  AND  COASTAL 
MARINE  SCIENCE,  vol.3.  No. 3,  p.303-310, 
July  1975. 

The  Ria  de  Arosa,  located  on  the  Atlantic 
coast  of  northwest  Spain  (Galicia),  is 
highly  productive  of  mussels.  The  nutri¬ 
ents  required  to  support  this  fishery 
apparently  are  supplied  to  the  estuary  by 
an  inflow  of  oceanic  water  (S  ~  35.6°/oo) 
along  the  bottom  while  surface  waters  are 
being  blown  out  to  sea  by  northeasterly 
winds.  Sslinity,  which  has  been  observed 
(K.R.  Tenore,  personal  communication)  to 
correlate  positively  with  the  abundance 
of  nutrients  within  the  estuary,  is  used 
as  a  tracer.  The  salinities  observed  in 
two  seasons  at  various  locations  in  the 
estuary  are  shown  to  vary  with  the  wind 
flow  as  indicated  by  weather  maps  and  by 
an  assessment  of  topographical  influence. 
References  (5  items). 
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Chatterjee,  A.K.  Numerical  Model  of  a 
Tidal  River.  Bulletin  of  the  Calcutta 
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ber  1976.  (See  annotation  in  Section 
III.) 


Chatwin,  P.C.,  and  Sullivan,  P.J.  How 
Some  New  Fundamental  Results  on  Relative 
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Estuaries  and  Other  Natural  Flows. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.233-242. 
(See  annotation  in  Section  IV.) 
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et  al .  Organic  Sediment  Model  for 
Wastewater  Outfall.  Symposium  on 
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Engineering  Division  of  ASCE ,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.179-207.  (See  annotation  in 
Section  VI . ) 


Chesapeake  Research  Consortium,  Inc.,  The. 
The  Effects  of  Tropical  Storm  Agnes  on 
the  Chesapeake  Bay  Estuarine  System.  The 
Johns  Hopkins  University  Press,  Baltimore 
and  London,  CRC  Publication  No. 54,  Novem¬ 
ber  1976.  (See  annotation  in  Section 
VIII.) 


Chevereau,  G.  ,  Montaz,  J.P. ,  and  Crouzet, 
Ph.  Modele  mathematique  de  pollution 
par  convection  d'un  traceur  conservatif; 
Son  utilisation  dans  l'etude  de  l’assain- 
issement  du  Golfe  du  Morbihan.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.4,  Paper  D21.  (In  French.)  (See 
annotation  in  Section  VI.) 


Christensen,  B.A.,  and  Snyder,  R.M. 

Physical  Modeling  of  Scour  Initiation  and 
Sediment  Transport  in  Distorted  Tidal 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p.927-935.  (See  annotation  in  Section 
VI.) 


Christodoulou ,  G.C. ,  and  Connor,  J.J. 
Numerical  Modeling  of  Dispersion  in 
Stratified  Waters.  Massachusetts  Insti¬ 
tute  of  Technology,  Sea  Grant  Program, 
Report  No.  MITSG  76-17,  November  20, 

1976.  (See  annotation  in  Section  VI.) 


Christodoulou,  G.C.,  Connor,  J.J.,  and 
Pearce,  B.R.  Mathematical  Modeling  of 
Dispersion  in  Stratified  Waters. 

Ralph  M.  Parsons  Laboratory  for  Water 
Resources  and  Hydrodynamics,  Department 
of  Civil  Engineering,  Massachusetts  In¬ 
stitute  of  Technology,  Report  No. 219, 
October  1976.  (See  annotation  in  Sec¬ 
tion  VI.) 


Christodoulou,  G.C.,  Connor,  J.J.,  and 
Pearce,  B.R.  Mathematical  Modeling  of 
Dispersion  in  Stratified  Waters.  Massa¬ 
chusetts  Institute  of  Technology,  Depart¬ 
ment  of  Civil  Engineering,  Sea  Grant 
Technical  Report  No.  MITSG  76-14,  Novem¬ 
ber  1976.  (See  annotation  in  Section 
VI.) 


Christodoulou,  G.C. ,  Leimkuhler,  W.F. ,  and 
Ippen,  A.T.  Mathematical  Models  of  the 
Massachusetts  Bay.  Part  III.  A  Mathe 
matical  Model  for  the  Dispersion  of  Sus¬ 
pended  Sediments  in  Coastal  Waters. 

Ralph  M.  Parsons  Laboratory  for  Water 
Resources  and  Hydrodynamics,  Massachu¬ 
setts  Institute  of  Technology,  Report 
No. 179,  January  1974.  (See  annotation 
in  Section  II.) 


Christov,  C. ,  and  Bayractarov,  1.  Propa¬ 
gation  of  Sea  Wind  Waves  into  the  River 
Beds  Estuaring  into  the  Sea  and  Struc¬ 
tures  for  Their  Decreasing.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.I,  Paper  A23.  (See  annotation  in 
Section  V.) 


Codell,  R.B*.  Digital  Computer  Simulation 
of  Thermal  Effluent  Dispersion  in  Rivers, 
Lakes,  and  Estuaries.  U.S.  Army  Missile 
Research,  Development  and  Engineering 
Laboratory,  Redstone  Arsenal,  Alabama, 
Technical  Report  RS-73-16,  5  November 
1973.  (See  annotation  in  Section  IV.) 

Conomos,  T.J.  Movement  of  Spilled  Oil  as 
Predicted  by  Estuarine  Nontidal  Drift. 
LIMNOLOGY  AND  OCEANOGRAPHY,  vol.20.  No. 2, 
p.159-173,  March  1975.  (See  annotation 
in  Section  IV.) 
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Conoaos ,  T.J.,  and  Peterson,  D.H. 

Suspended-Particle  Transport  and  Circula¬ 
tion  in  San  Francisco  Bay:  An  Overview. 
Estuarine  Processes,  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.82-97. 
(See  annotation  in  Section  II.) 


Costa,  S.L.,  and  Isaacs,  J.D.  Anisotropic 
Sand  Transport  in  Tidal  Inlets.  Sympo¬ 
sium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE,  San 
Francisco,  California,  September  3-5, 
1975,  vol.I,  p.254-273.  (See  annotation 
in  Sect  ion  VI . ) 


Covill,  R.W.  The  Quality  of  the  Forth  Es¬ 
tuary.  The  Royal  Society  of  Edinburgh, 
Proceedings,  Section  B,  vol.71,  Parts  2/4, 
p.143-170,  1972.  (See  annotation  in 
Section  IV. ) 


Craig,  R.E.  Water  Movements  in  the  Firth 
of  Forth.  The  Royal  Society  of  Edin¬ 
burgh,  Proceedings,  Section  B,  vol.71, 
Parts  2/4,  p. 131-135,  1972. 

Brief  note  on  the  importance  of  the  Royal 
Society  of  Edinburgh  in  supporting  re¬ 
search  on  the  underlying  principles  of 
estuarine  water  conditions.  References 
to  Literature  (18  items). 

Crean,  P.B.  A  Numerical  Model  of  Bara- 
tropic  Mixed  Tides  Between  Vancouver  Is¬ 
land  and  the  Mainland  and  Its  Relation  to 
Studies  of  the  Estuarine  Circulation. 
Hydrodynamics  of  Estuaries  and  Fjords, 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics ,  1977,  p.283-313. 
(See  annotation  in  Section  Ill.) 


Cronin,  L.E.,  Pritchard,  D.W. ,  Koo,  T.S.Y., 
et  al.  Effects  of  Enlargement  of  the 
Chesapeake  and  Delaware  Canal.  Estuar¬ 
ine  Processes,  Volume  II,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.18-32. 

Recent  enlargement  of  this  artificial  wa¬ 
terway  has  resulted  in  substantial  altera¬ 
tions  of  the  physical  hydrography,  chemi¬ 
cal  environment  and  biotic  populations  of 
the  canal  and  its  approaches.  Net  trans¬ 
port  from  the  Chesapeake  to  the  Delaware 
has  been  increased  with  enlarged  tidal  ve¬ 
locities  and  excursion,  and  the  hydro- 
graphic  pattern  will  remain  complex.  Sa¬ 
linity  distribution  has  been  slightly  al¬ 
tered.  The  probability  of  transport  of 
fish  eggs  and  larvae  into  the  Delaware 
is  increased.  The  canal  contains  an 


abundant  and  diverse  population  of  fish 
from  freshwater,  estuarine  and  marine 
sources  and  is  used  as  a  migration  path¬ 
way  by  many  species.  Except ional ly  dense 
concentrations  of  eggs  and  larvae  of 
striped  bass  occur  along  with  these 
stages  of  other  species.  Experimental 
observations  on  the  effects  of  altera¬ 
tions  in  salinity  and  suspended  sediment 
similar  to  those  observed  did  not  indi¬ 
cate  detriment  to  eggs  and  larvae.  Ex¬ 
cessive  transport  to  unfavorable  water 
and  minor  damage  from  shear  forces  may  be 
detrimental.  Benthic  populations  are 
moderately  abundant  and  no  substantial 
damage  to  these  has  been  observed.  Be¬ 
cause  the  results  of  environmental  alter¬ 
ations  are  often  subtle,  and  because  uses 
of  the  canal  are  intensifying,  continuing 
monitoring  is  strongly  recommended.  Ref¬ 
erences  (32  items). 


Crookshank,  N.  Numerical  Model  Studies  of 
Rivers  and  Estuaries.  Proceedings  of 
the  First  Canadian  Hydraulics  Conference, 
held  at  the  University  of  Alberta,  May  10 
&  11,  1973,  p.315-336.  (See  annotation 
in  Section  VI . ) 


Daiber,  F.C.  Flushing  Pattern  of  Certain 
Tidal  Streams  in  Delaware.  Project  Com¬ 
pletion  Report  to  Office  of  Water  Re¬ 
sources  Research,  Department  of  the  In¬ 
terior,  January  1972. 

1.  The  flushing  characteristics  of  two 
tidal  streams,  the  Broadkill  and  Murder- 
kill  Rivers,  have  been  established.  a) 
Current  velocities  and  volumes  of  water 
transport  per  tidal  cycle  have  been  cal¬ 
culated.  b)  Each  stream  can  be  divided 
into  three  segments  along  the  longitudi¬ 
nal  axis,  a  lower  estuarine,  upper  estua¬ 
rine  and  fresh  water  tidal.  Each  segment 
has  its  own  salinity  distribution,  cur¬ 
rent  velocities,  tidal  characteristics 
and  flushing  times,  c)  These  two 
streams  do  not  display  the  two-layer  sys¬ 
tem  at  all  times  that  is  typical  of 
coastal  plain  estuaries;  having  a  net 
seaward  transport  at  all  depths.  2. 

Water  quality  characteristics  of  biologi¬ 
cal  importance  are  described  for  the 
Broadkill  River.  a)  There  is  a  longi¬ 
tudinal  and  seasonal  distribution  of  the 
various  forms  of  phosphorus  and  nitrogen, 
oxygen,  pH  and  chlorophyll  pigments,  b) 
The  distribution  of  these  various  param¬ 
eters  is  determined  by  the  hydrographic 
features  of  the  stream,  the  season  and 
the  location  of  one  existing  sewer  out¬ 
fall.  References  (2  items). 


Uamsgaard,  A.,  and  Hinsmore,  A.F.  Numer¬ 
ical  Simulation  of  Storm  Surges  in  Bays. 
Symposium  on  Modeling  Techniques, 
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2nd  Annual  Symposium  of  the  Waterways, 
Harbors  and  Coastal  Engineering  Division 
of  ASCE,  San  Francisco,  California,  Sep¬ 
tember  3-5,  1975,  vol.II,  p. 1535-1551 . 
(See  annotation  in  Section  VI.) 


Daniell,  T.M.  The  Current  Essentials  of 
Dispersion  and  Diffusion.  First  Austra¬ 
lian  Conference  on  Coastal  Engineering, 
Sydney,  May  14-17,  1973;  Engineering  Dy¬ 
namics  of  the  Coastal  Zone,  p.151-158. 

The  terms  diffusion  and  dispersion  are 
discussed  indicating  their  differences. 
The  methods  used  to  compute  the  disper¬ 
sion  coefficient  D  are  analyzed  demon¬ 
strating  the  various  techniques  used. 

The  relationships  between  the  different 
time  scales  for  mixing  are  presented,  in¬ 
dicating  that  the  effects  of  transverse 
variations  in  velocity  may  cause  D  to  be 
much  greater  than  if  only  vertical  veloc¬ 
ity  variations  were  considered.  A  review 
of  some  of  the  procedures  which  have  been 
used  for  modeling  dispersion  in  estuaries 
is  given,  showing  the  usefulness  of  the 
mixing  terms.  An  extensive  bibliography 
is  included  (44  items). 


Daubert,  A.  La  dispersion  dans  les  ecouie- 
ments  filaires  (Filament  Flow  Disper¬ 
sion).  LA  HOUILLE  BLANCHE,  vol.29. 

No. 1/2,  p.47-54,  1974.  (In  French.) 

As  shown  by  Taylor,  the  mechanism  of  lon¬ 
gitudinal  dispersion  of  effluent  in  a 
flowing  liquid  is  basically  related  to 
the  effect  of  lateral  diffusion  and  dif¬ 
ferential  convection  (i.e.  the  difference 
between  actual  convection  at  a  given 
point  and  average  convection  in  a  cross- 
section).  Only  these  two  types  of  ex¬ 
change  enter  into  the  local  dissolved 
matter  balance  equation,  in  addition  to 
an  average  convection  term.  Inspectional 
analysis  brings  the  effect  of  coefficient 
n  into  evidence,  i.e.  the  time  scale 
ratio  between  lateral  diffusion  and  one¬ 
dimensional  dispersion.  At  the  same  time, 
the  dispersion  coefficient  is  determined. 
By  physical  interpretation  of  the  calcu¬ 
lations,  the  respective  parts  played  by 
lateral  diffusion  and  differential  con¬ 
vection  in  producing  their  overall  longi¬ 
tudinal  dispersion  effect  are  established, 
thus  confirming  Taylor's  assumptions. 


Daubert,  A.,  and  Malherbe,  J.F.  Evalua¬ 
tion  de  la  capacite  de  refrigeration  d'un 
estuaire.  Exemple  de  La  Loire  (Calcu¬ 
lating  the  Cooling  Capacity  of  an  Estu¬ 
ary.  Example  of  the  Loire  Estuary). 

LA  HOUILLE  BLANCHE,  vol.29.  No. 1/2, 
p.35-46,  1974.  (In  French.) 


Davidson,  B.  Process  Control  Model  for 
Oxygen  Regeneration  of  Polluted  Rivers, 
Phase  11.  Water  Resources  Research  In¬ 
stitute,  Rutgers  University,  New  Bruns¬ 
wick,  N.J.,  April  1971.  (See  annotation 
in  Section  VI.) 


Davidson,  B.  Process  Control  Model  for 
Oxygen  Regeneration  of  Polluted  Rivers, 
Phases  IV  and  V;  and  Spatially  and  Tem¬ 
porally  Distributed  Discharge  of  Efflu¬ 
ents  in  Estuaries.  Water  Resources  Re¬ 
search  Institute,  Rutgers  University,  New 
Brunswick,  N. J. ,  January  1974.  (See  anno¬ 
tation  in  Section  VI.) 


Davidson,  B. ,  and  Hunter,  J.V.  Process 
Control  Model  for  Oxygen  Regeneration  of 
Polluted  Streams  (Phase  I).  Water  Re¬ 
sources  Research  Institute,  Rutgers  Uni¬ 
versity,  Brunswick,  N.J.,  Research  Proj¬ 
ect  Technical  Completion  Report,  March 
1970.  (See  annotation  in  Section  VI.) 


Davidson,  B. ,  Vichnevetsky ,  R. ,  and  Wang, 
H.T.  Numerical  Techniques  for  Estimat¬ 
ing  Best  Distributed  Manning's  Roughness 
Coefficients  for  Open  Estuarial  River 
Systems.  WATER  RESOURCES  RESEARCH, 
vol.14,  No. 5,  p.777-789 ,  October  1978. 
(See  annotation  in  Section  VI . ) 


Day,  J.W.,  Jr.,  Butler,  T. J. ,  and  Conner, 
W.H.  Productivity  and  Nutrient  Export 
Studies  in  a  Cypress  Swamp  and  Lake  Sys¬ 
tem  in  Louisiana.  Estuarine  Processes; 
Volume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p.255-269. 

During  a  14-month  period  in  1973-74,  sev¬ 
eral  functional  properties  were  studied 
in  a  swamp  forest  and  lake  system  in  Lou¬ 
isiana.  The  study  area  forms  the  upper 
drainage  basin  of  the  Barataria  Bay  estu¬ 
ary.  Properties  measured  were:  a)  pro¬ 
ductivity  of  the  two  swamp  forest  compo¬ 
nents,  bottomland  hardwood  (BLH)  and 
baldcypress-tupelo  (CT);  b)  productivity 
of  lake  and  bayou  waters;  c)  hydrology; 
and  d)  carbon  and  nutrient  export  to  the 
lower  estuary.  Productivity  of  the  BLH 
-2  - 1 

site  was  800  g  dry  wt  "  m  yr  for  stem 
biomass  increase,  584  for  litterfall,  and 
200  for  understcry  production.  Similar 
figures  for  CT  were  500,  620,  and  20. 
Total  above-ground  net  productivity  was 
1584  for  BLH  and  1140  for  CT.  Net  day¬ 
time  photosynthesis  (NDP)  for  the  lake 
-2  - 1 
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respiration  (Mil)  was  1968  (P/R  =  0.76). 
For  the  bayous  NDP  was  316  sod  NR  was  446 
(P/R  =  0.71).  Water  discharge  f roai  the 
basin  is  significant  year-round  except 
during  the  luaaer  when  evaporation  equals 
precipitation  Annual  expoit  to  the 
lower  estuary  (calculated  f rua  water  dis¬ 
charge  and  aiatenals  concentrations)  was 
8016  Metric  tons  ol  organic  C,  1047  swi¬ 
ne  tons  N,  and  154  metric  tons  P.  The 
greater  part  of  this  export  occurred  dur¬ 
ing  the  spring,  corresponding  to  the 
spring  peak  in  biological  activity  in  thr 
estuary.  References  (32  itesis). 


Dazzi,  R  ,  and  Tomas i no,  M.  Mathematical 
Model  of  Salinity  Intrusion  in  the  Delta 
of  the  Po  River.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen,  Den- 
suirk,  vol  III,  1975.  Chapter  134 
(p . 2  102-232  I )  (See  annotation  in  Sec¬ 
tion  III.) 


Dazzi,  R  ,  and  Tomasmo,  M.  Salt  Wedge: 
Which  Schemes7  Proceedings,  XVI  th  Con¬ 
gress  of  the  I nternat lona 1  Association 
for  Hydraulic  Research,  Sao  Paulo, 
Brazil,  July  27  to  August  1,  1975,  vol  .  1 
Paper  C34.  (See  annotation  in  Section 
III.) 


DeCu i da,  K.,  Connor,  J.J  ,  and  Pearce,  B 
Application  of  Estimation  Theory  to  De¬ 
sign  of  Sampling  Programs  for  Ventila¬ 
tion  of  Coastal  Dispersion  Predictions. 
Massachusetts  Institute  of  Technology, 

Sea  Grant  Program,  Report  No.  MITSG  76- 
16,  November  20,  1976. 

The  analytical  framework  for  applying 
Kalman-Bucy  filtering  to  dispersion  in  a 
coastal  water  body  is  developed.  Particu¬ 
lar  emphasis  is  placed  on  quantification 
of  the  model  uncertainty  due  to  model 
parameters,  source  loadings,  and  velocity 
fields.  The  formulation  is  discretized 
with  the  Finite  Element  Method,  and  a 
number  of  comparison  studies  are  pre¬ 
sented.  References  (15  items). 


Dellow,  D.J.,  and  Sutherland,  A.J.  Veloc¬ 
ity  Distribution  Measurements  in  Tidal 
Streams.  Fifth  Australasian  Conference 
on  Hydraulics  and  Fluid  Mechanics,  Uni¬ 
versity  of  Canterbury,  Christchurch,  New 
Zealand,  9-13  December  1974;  Conference 
Proceedings,  vol. II,  p.133-140. 

Detailed  velocity  measurements ,  at  two 
river  sections,  made  throughout  a  tidal 
cycle  are  presented.  One  Section  is  in  a 
straight  reach  of  channel  with  a  regular 
cross  section,  the  other  is  on  a  bend 
with  a  strongly  asymmetrical  cross 
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section.  Continuous  analog  outputs  ob¬ 
tained  simultaneously  from  rath  of  the 
nine  current  meters  were  sampled  at  least 
every  ten  minutes  to  give  detailed 
ve lot i ty-t ime  records.  By  performing  ex¬ 
pert  awn  ts  in  two  stages  with  different 
placement  of  meters  i  n  forma  t  i  '*n  for  fif¬ 
teen  positions  in  each  Section  was  ob¬ 
tained  The  flow  patterns  were  found  to 
differ  markedly  according  to  the  direc- 
t i on  of  the  acceleration  veilot  and  not 
the  velocity  vector  as  might  have  been 
expected.  An  index  point  at  which  the 
velocity  bore  a  constant  ratio  to  the 
•ran  velocity  in  the  Section  was  found 
only  in  the  symmetrical  section  Refer¬ 
ences  (9  items) 


DeWitl,  P.,  and  Daiber,  F  C.  The  Hydrog¬ 
raphy  of  the  Rroadkill  River  Estuary, 
Delaware  CHESAPEAKE  SCIENCE,  vol  14, 
No. I,  p.28-40,  March  1973.  (See  4nnola* 
t ion  in  Sec  t ion  V 1 1 1  .  ) 


Dick,  T.M.,  and  Marsalek,  J  Inlerfacial 
Shear  Stress  in  Density  Wedges  Pro¬ 
ceedings  of  the  first  Canadian  Hydraulics 
Conference,  held  at  the  University  of 
Alberta,  May  1 0  A  II.  1971,  j.  I  76-  19 1 
(See  annotation  in  Section  111  > 


Do  i  ron,  1.  N  ,  and  Whitehurst,  C  A  fhan- 
ne l  Erosion  in  Southwestern  Louisiana 
Canal  Journal  of  the  Waterway,  Port, 

Coastal  and  Ocean  Division,  Pioceedings, 
ASCI  .  vol  104,  No  WW2,  p  201-JM,  May 
19  78  (See  annotation  in  Sn  Ion  II.  > 


Drapeau,  G  ,  Harrison,  W  ,  Bien,  t*  ,  et  al 
(ill  Slick  Fate  i  ri  a  Region  o  f  Strong 
Tidal  Currents  Proceedings  of  the 
Fourteenth  Coastal  Engineeiing  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol  . II  I,  1975,  Chapter  1  30 
(p . 2245-2259  )  l See  annotation  in  Sec¬ 
tion  IV.) 


Dyer,  K.R.  The  Salt  Balance  in  Stratified 
Estuaries.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol  2,  p. 27 3-28 1,  July  19  74 
(See  annotation  in  Section  III  ) 


F.cker,  R.M  ,  and  Hendricks,  J.W  Factors 
Affecting  the  Distribution  of  Contami¬ 
nants  in  an  Estuary  In.  Dredging: 
Environmental  Effects  6  Technology,  Pro¬ 
ceedings  of  WODCON  VI 1,  San  Francisco, 
California,  July  10-12,  1976,  p. 69-84. 
(See  annotation  in  Section  IV.) 


F.dwards,  A  ,  anil  Edelsten,  D  I.  Deep 
Water  Renewal  of  Loch  F.tive:  A  Three 


Sect  iuu  l  Theoretical  Cons  » tier  At  i  on* 


IS 


H41111  Scottish  fjord  ESTUARINE  AND 
COASTAL  MAR 1 NE  St'  I  KNCK  ,  vol.S,  No  S, 
p  WS-SUS,  September  197  7 

Loch  Etivc  is  a  fjord  with  three  has  ins 
Inuernost  holloa  water  stagnates  foi 
nKmths  or  years,  with  slowly  changing 
temperature  aiul  salinity,  tailing  deep 
oxygen  concentration  and  with  a  secondary 
pycnoclme  below  sill  depth.  A  bottom 
water  renewal  is  described  and  shown  to 
he  t a used  by  low  freshwater  runoff  The 
renewal  is  a  series  of  overflows  of  sill 
water  during  spring  flood  tides  During 
overflow,  dense  fluid  forms  a  turbulent 
plume  whose  observed  behavior  is  similar 
to  that  expet  ted  from  theory  an  entrain- 
merit  const  ant  of  0  011  is  found  on  a  bot¬ 
tom  slope  of  6°  Observations  of  salin¬ 
ity  in  the  sill  legion  show  that  the 
flushing  time  there  is  w  weeks  and  that 
this  is  the  response  time  of  the  i enewa J 
mechanism  to  changes  in  runoff  A  model 
of  the  nonlinear  dependent e  of  renewal 
upon  runoff  is  made  and  used  l«>  hindcast 
during  1964-197S  The  hindtast  is  veri¬ 
fied  and  shows  that  renewal  is  aperiodic 
with  a  mean  repetition  time  of  1  -  I 
years  References  <  I  7  items) 


E  II  lot  l,  A  J.  Methods  for  Determining  the 
Concentrations  and  Sources  of  Pollutants 
in  Estuaries.  Chesapeake  Bay  Institute, 
The  Johns  Hopkins  University,  Special  Re¬ 
port  SO,  Reference  76-1,  April  1976 
< See  annotation  in  Section  VI  I 


Elliott,  A.  I.  A  Numerical  Mode  1  of  the 
Interna)  Circulation  in  a  Branching  Tidal 
Estuary  Chesapeake  Bay  Institute,  The 
Johns  Hopkins  University,  Special  Report 
S4,  Reference  76-7,  June  1976.  (See 
annotation  in  Section  \\.) 


Elliott,  A  J  A  Steady  State  Two- Layered 
Non-coupled  Dynamic  and  Kinematic  Estu¬ 
arine  Model  with  Application  to  the 
Potomac  Estuary  Chesapeake  Bay  Insti¬ 
tute,  The  Johns  Hopkins  University, 
Special  Report  ,  Reference  7S-6,  July 
197V  (See  annotation  in  Section  VI  .  ) 


Elliott,  A.J  ,  and  Hendrix,  T.E.  Inten¬ 
sive  Observat ions  of  the  Circulation  in 
the  Potomac  Estuary  Chesapeake  Bay 
Institute,  The  Johns  Hopkins  University, 
Special  Report  SS,  Reference  76-8,  July 
1976.  (See  annotation  in  Section  VI 11.) 


Elliott,  A. J. ,  and  Wang,  D.-P  The  Effect 
of  Meteoro 1 ogi ca 1  Forcing  on  the  Chesa¬ 
peake  Bay:  The  Coupling  between  an  Estu¬ 
arine  System  and  Its  Adjacent  Coastal 
Waters.  Hydrodynamics  of  Estuaries  and 


fjords,  Proceedings  of  the  9th  Liege 
Colloquium  on  Ocean  Hydrodynamics ,  1977, 
p  127- J4S. 

Surface  elevation  and  current  meter  rec¬ 
ords  from  the  Potomac  estuary  are  com¬ 
bined  with  elevation  and  wind  stress  data 
over  the  Chesapeake  Bay  to  investigate 
i be  coupling  between  the  Potomac,  the  Bay 
and  the  coastal  ocean.  The  dominant  sea 
level  fluctuations  in  the  Chesapeake  Bay 
were  found  to  be  generated  at  the  SK>uth 
of  the  Bay  by  the  action  of  Ekman  dynam¬ 
ics  Winds  which  blew  parallel  to  the 
coast  caused  fluctuations  in  the  mean  sea 
level  at  the  Bay  mouth,  these  fluctua¬ 
tions  then  travelled  northward  up  the 
Kay.  Other  fluctuations  were  due  to  an 
Ekman  effect  within  the  Ray  itself  and 
also  due  to  longitudinal  seiche  motions. 

1  he  oscillations  within  the  Potomac  were 
due,  in  part,  to  the  local  forcing  but 
were  also  due  to  co-osc 1 1 1  at i on  with  the 
Bay.  Low  frequency  sea  level  fluctua¬ 
tions  within  the  Potomac  were  the  result 
of  the  Ekman  effects  in  the  coastal 
water;  these  disturbances,  which  had 
originated  at  the  mouth  of  the  Bay, 
appeared  to  influence  the  entire  estuar¬ 
ine  system.  The  results  suggest  that 
future  estuarine  studies  should  include 
the  coupling  with  the  coastal  ocean,  both 
in  modelling  and  in  observational  inves¬ 
tigations.  The  important  time  scales  for 
the  non-tidal  fluctuations  extend  at 
least  to  monthly  and  seasonal  periods. 
Therefore  long  term  (several  months  to 
several  years)  monitoring  of  the  wind, 
sea  level,  density  and  currents  is  re¬ 
quired  before  the  forcing  and  response 
mechanisms  will  be  fully  understood. 
References  (9  items) 


Elliott,  B.A.,  and  Reid,  R.O.  Salinity 
Induced  Horizontal  Estuarine  Circulation. 
Journal  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division,  Proc.  ASCE, 
vol  .  102,  Ho.WWA,  p. 425-442,  November 
1976 

A  finite  difference  approximation  to  the 
equations  of  motion  without  the  field  ac¬ 
celeration  terms,  and  inf  salt  conserva¬ 
tion  equation  with  an  isotropic  diffusion 
coefficient,  are  used  to  model  the  circu¬ 
lation  of  a  rectangular  basin  having  the 
gross  dimensional  character i st ics  of  a 
bar-built  estuary.  The  recursion  rela¬ 
tions  include  the  dynamic  effects  of 
horizontal  salinity  variations.  Two 
cases  are  examined;  in  the  first  case  the 
basin  has  a  constant  depth  and  in  the 
second  case  the  bottom  slope  varies  lin¬ 
early  across  the  basin.  The  resulting 
pstterns  of  circulation  are  qualitatively 
analyzed  using  a  vorticity  equation.  The 
analysis  indicates  that  the  dynamic 
effects  of  horizontal  salinity  gradients 
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tan  be  significant  in  controlling  the 
circulation  in  localized  sections  of  the 
basin.  References  (25  items). 


El-Sahh,  MI.  Transport  and  Currents  in 
the  Gulf  of  St.  Lawrence.  Bedford  In¬ 
stitute  of  Oceanography,  Dartmouth,  Nova 
Scotia,  Canada,  Report  Series  Bl-R-75-9, 
July  1975. 

Using  all  available  oceanographi c  data  in 
the  Gulf  of  St.  Lawrence  prior  to  1970, 
the  superiority  of  the  averaged  data  over 
the  individual  cruises  data  for  geostroph- 
ic  calculations  is  illustrated.  The  pres¬ 
ent  study  shows  how  geoslrophic  currents 
that  are  adjusted  to  satisfy  the  condition 
of  zero  net  average  salt  transport  faith¬ 
fully  produce  accurate  estimates  of  fresh 
water  discharge  from  the  Gulf  of  St.  Law¬ 
rence.  Horizontal  advective  transport  of 
salt  is  found  to  be  more  important  than 
horizontal  diffusive  transport.  Further¬ 
more  the  application  of  the  principle  of 
the  salt  continuity  reduces  the  impor¬ 
tance  of  the  method  to  choose  a  reference 
level  for  geoslrophic  calculations.  The 
field  of  surface  geos  trophic  circulation 
in  the  Gulf  has  been  calculated.  The  main 
features  of  the  flow  patterns  obtained 
agree  with  the  results  of  synoptic  obser¬ 
vations.  Both  clockwise  and  anticlockwise 
gyres  are  found  to  be  common  and  responsi¬ 
ble,  in  part,  tor  the  existence  of  areas 
with  maximum  and  minimum  primary  produc¬ 
tion.  Bibliography  (64  items). 

Eriksson,  F..,  and  Peippo,  J.  F.n  mode  l  l 
over  vatten-  och  f os f oromsa t tn i ng  i 
Goteborgs  :kargard.  VATTF.N ,  vol.31. 

No. 2,  p . 106-119,  1975.  (In  Swedish.) 

(See  annotation  in  Section  VI.) 


Faas,  R.W.,  and  War tel,  S  I.  Sedimentol- 
ogy  and  Channel  Slope  Morphology  of  an 
Anox i i  Basin  in  Southern  Nethe r 1 ands . 
F.stuunne  Pro«  esses;  Volume  II,  Circula 
tion.  Sediments,  and  Transfer  of  Material 
in  the  Lstuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977  ,  p . I  do- 
149  .  (See  annotation  in  Section  II.) 


Farmer,  D.,  and  Smith,  J  .  I) .  Nonlinear  In¬ 
ternal  Waves  in  a  Fjord.  Hydrodynamics 
of  Estuaries  and  Fjords;  Proceedings  of 
the  9th  Liege  Colloquium  on  Ocean  Hydro¬ 
dynamics,  1977,  p. 465-493. 

A  pilot  study  in  Knight  Inlet,  British 
Columbia,  has  yielded  measurements  of 
large  amplitude,  nonlinear  internal  waves 
in  the  strongly  stratified  surface  layer. 
A  train  of  several  waves  with  amplitudes 
exceeding  10  meters  and  periods  of  a  few 
minutes,  passed  the  vessel  on  each  flood 
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tide.  Observations  with  profiling  and 
fixed  depth  instruments  showed  that  the 
waves  travelled  in  a  strongly  sheared 
flow.  The  results  are  interpreted  using 
Benjamin’s  approximate  model  for  nonlin¬ 
ear  waves  in  deep  fluids,  suitably  modi¬ 
fied  to  allow  for  shear.  This  model  then 
provides  the  basis  for  an  examination  of 
conditions  leading  to  shear  flow  insta¬ 
bility.  A  solution  to  the  eigenvalue 
problem  tor  exponential  stratification 
and  shear  is  used  to  examine  the  interac¬ 
tion  of  the  waves  with  the  background 
flow;  critical  amplitudes  corresponding 
to  conditions  of  marginal  stability  are 
found  to  be  comparable  to  those  observed 
in  Knight  Inlet.  The  waves  are  discussed 
in  terms  of  their  likely  contribution  to 
vertical  exchange  processes  in  fjords. 
References  (19  items). 


Farmer,  DM.  The  Influence  of  Wind  on  the 
Surt.it  e  Layer  of  a  Stratified  Inlet: 

Part  II.  Analysis.  JOURNAL  OF  PHYSI¬ 
CAL  OCEANOGRAPHY ,  vol.6,  No. 6,  p.941-952, 
November  1976.  (See  annotation  in 
Sec  t  i  <»n  VI  .  ) 


Farmer.  U  M. ,  and  Osborn,  F.k  The  Influ¬ 
ence  of  Wind  on  the  Surface  Layer  of  a 
stratified  Inlet:  Part  I.  Observa¬ 
tions  JOURNAL  Of-  PHYSICAL  OCEANOG¬ 
RAPHY,  vol.6.  No. 6,  p .931 -940 ,  November 
197b  (See  annotation  in  Sect  i  -n  \11.J 


Kirtadav.  R.V.,  O’Connor,  B  \  ,  and  Smith, 
l.M  Galerkin  Finite  F. lemont  Solutions 
lor  Pollution  Problems  in  Partially  Mixed 
Estuaries.  Paper  presented  at  the  In¬ 
ternational  Symposium  on  Finite  Element 
Methods  in  Flow  Problems,  edited  by  J.T. 
Oden,  Ci  (.  .  Zienkievirz,  R.H.  Gallagher, 
and  t  Tavlor,  The  University  of  Alabama 
at  Huntsville,  1974,  p .  199-400.  (See 
annotation  in  Section  VI.) 


larraday,  K.V.,  O'Connor,  B.A.,  and  Smith, 
l.M.  A  Two-Dimensional  Finite  Element 
Model  tor  Partially  Mixed  Estuaries. 
Proceedings,  XV 1 1  h  Congress  of  the1  Inter¬ 
national  Association  for  Hydraulic  Ro¬ 
seau  h,  Sao  Paulo,  Brazil,  July  27  to 
August  1.  1975,  vo 1.1,  Paper  C31.  (See 
annotation  in  Section  VI.) 


Ferrari,  F  .  Cons i dera t i ons  on  the  Stabil¬ 
ity  of  a  Tidal  Lagoon  Under  Conditions  of 
Inflow  and/or  Outflow  of  a  Thermoelectric 
Power  P 1  ant -Coo  I i ng  Water  Circuit.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vo I . 1 ,  Paper  A10.  (See 
annotation  1  ri  Section  VI.) 
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Festa,  J.F.,  and  Hansen,  D.V.  A  Two- 

Dimensional  Numerical  Model  of  Estuarine 
Circulation:  The  Effects  of  Altering 

Depth  and  River  Discharge.  ESTUARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.4,  No. 3, 
p. 309-323,  May  1976.  (See  annotation  in 
Section  VI . ) 


Finley,  R.J.  Hydraulics  and  Dynamics  of 
North  Inlet,  South  Carolina,  1974-75. 

U.S.  Army  Corps  of  Engineers,  General 
Investigation  of  Tidal  Inlets,  GITI 
Report  10,  September  1976. 

A  program  of  research  conducted  by  U.S. 
Army  Coastal  Engineering  Research  Center, 
Fort  Belvoir,  Virginia,  and  U.S.  Army  En¬ 
gineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi.  Detailed  quar¬ 
terly  studies  at  North  Inlet,  South  Caro¬ 
lina,  have  shown  variation  in  wave  param¬ 
eters,  beach  and  inlet  morphology,  and 
tidal  hydraulics  which  are  related  to 
seasonal  climatic  patterns.  Wind  magni¬ 
tude  and  direction,  occurrence  of  north¬ 
east  storms,  and  brackish  water  influx 
from  adjacent  Winyah  Bay  are  significant 
process  variables.  Over  800  unique  visual 
wave  observations  indicate  that  annual 
resultant  wave  energy  flux  is  directed  to 
the  south.  However,  an  energy  flux  re¬ 
versal  due  to  ebb  tidal  delta  morphology 
results  in  longshore  transport  of  sedi¬ 
ment  toward  the  inlet,  adding  to  swash 
bars,  the  channel -margin  linear  bars,  and 
a  northward  recurving  spit.  An  estimate 
of  the  volume  of  inlet-directed  longshore 

sediment  transport  (3.5  x  10^  cubic  me¬ 
ters  per  year),  based  on  observed  energy 
fluxes,  gives  a  value  which  is  83  percent 
of  the  annual  longshore  transport  rate 

(4.3  x  10^  cubic  meters  per  year),  based 
on  39  years  of  spit  and  shoal  growth. 

Beach  profiles  at  II  locations  show  that 
erosion  is  primarily  due  to  northeast 
storms  and  that  the  shoreline  is  trans¬ 
gressive.  The  southern  channel-margin 
linear  bar  of  the  ebb  tidal  delta  has  in¬ 
creased  in  width  and  length  during  recov¬ 
ery  from  the  February  1973  northeast 
storm.  Reduction  in  the  cross-sectional 
area  of  the  inlet  throat  during  the  fall 
and  winter  months  is  related  to  sediment 
added  to  the  northern  channel -margin  lin¬ 
ear  bar.  The  flood  tidal  delta  is  migrat¬ 
ing  westward  under  the  influence  of  waves 
at  high  tide  and  is  being  dissected  by 
ebb  flow  from  a  minor  tidal  creek.  Hydro- 
graphic  observations  over  complete 
spring,  mean,  and  neap  tidal  cycles  have 
been  used  to  determine  the  volume  of  the 
tidal  prism,  examine  current  velocity 
distributions,  and  determine  coefficients 
of  friction  and  repletion.  Prism  volume 

varies  from  7.43  x  10^  to  25.52  *  10^  cu¬ 
bic  meters,  depending  on  tidal  phase  and 


meteorological  influences,  with  a  mean  of 

14.96  x  io^  cubic  meters.  Maximum  tidal 
current  velocities  reach  120  centimeters 
per  second  and  time-velocity  asymmetry 
is  present.  Bibliography  (17  items.) 
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Proceedings  of  a  Conference,  voL.Il, 
p . 477-485 ,  March  1977. 

The  paper  gives  a  brief  review  of  differ¬ 
ent  types  of  circulation  in  estuaries, 
how  they  act  to  disperse  pollutants,  and 
to  what  extent  the  dispersion  process  can 
be  modeled  by  existing  analytical,  numer¬ 
ical,  and  hydraulic  models.  References 
(10  items.) 


Fischer,  H.B.  Mixing  and  Dispersion  in 
Estuaries.  In:  Annual  Review  of  Fluid 
Mechanics,  edited  by  Milton  Van  Dyke, 

W.G.  Vincenti,  and  J.V.  Wehausen,  vol.8, 
p .  107-133 ,  1976. 

This  brief  review  can  hardly  be  expected 
to  cover  even  a  small  part  of  the  estua¬ 
rine  literature.  Book-length  collections 
are  given  by  Ippen  (1966),  Lauff  (1967), 
Ward  &  Espey  (1971),  Gameson  (1973),  and 
Dyer  (1973).  Instead,  an  updated  account 
of  what  is  understood  concerning  the 
causes  of  dispersion  in  estuaries  is 
given.  Studies  of  mixing  carried  out 
through  1964  were  reviewed  by  Bowden 
(1967).  Although  mention  is  made  of  some 
of  these  works  briefly  for  completeness, 
the  emphasis  is  on  the  period  1967-1974. 
Also  mentions  current  methods  for  pre¬ 
dicting  and  modeling  dispersion  and  how 
these  are  limited  by  still  incomplete 
understanding  of  the  dispersion  process. 
Literature  Cited  (91  items). 
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No. 37  (p. 371-380);  Edited  by  A.L.H. 
Gameson,  Water  Research  Centre,  U.K., 
Pergamon  Press,  1975.  (See  annotation 
in  Section  VI . ) 
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No.WW4,  p. 395-406,  November  1976.  (See 
annotation  in  Section  VI.) 
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Set  t  ion  VI.) 


Forrester,  W.D.  Internal  Tides  in  St 
Lawrence  Estuary.  Bedford  institute  of 
Oceanography,  Collected  Cont r i but i uns , 
vo! . 7 .  So  410,  p. 74-ftS,  1974. 

Sear -si*r  f  at  e  current  measurements  from  ! « *  ~ 
<  'll  ions  along  the*  channel  of  the  St  Law¬ 
rence  Estuary  between  Trois  Pistoles  and 
Buie  Come  a  ii  are  examined  for  consistent 
evidence  of  internal  titles.  The  harmonic 
constituents  of  the  local  tidal  streams  at 
each  site  were  estimated  by  harmonic  anal¬ 
ysis  of  the  records,  anti  from  these  were 
subtracted  estimates  of  the  harmonic  con¬ 
stituents  of  the  local  ha  rut  topic  tidal 
streams  (those  due  to  surface  tides 
1 1  one  )  .  The  residues  .ire  taken  as  est  i- 
mates  of  the  harmonic  constituents  of  the 
local  barorlinir  tidal  streams  (those  due 
to  internal  tides  alone)  The  results  in¬ 
dicate  the  presence  of  a  progressive  in¬ 
ternal  semidiurnal  tide  of  the  Poincare 
type  and  diurnal  tide  of  the  Kelvin  type 
propagating  seaward  from  the  inland  end 
•>f  the  Laurent  tan  Channel.  The  «  haractei 
of  t  fie  observed  internal  tide  agrees  we  1  1 
with  that  predicted  by  theory  for  the 
given  stratification  and  topography  Pos¬ 
sible  practical  significance  of  the  in- 
♦ernal  tides  i  ti  assisting  mixing,  creut- 
1  "K  i  <  e  pressure,  arid  closing  sea.soii.il 
changes  in  tidal  streams  is  discussed 
References  ( r>  items) 


Forrester,  W.D.,  and  El-Sabh,  M  l.  Princi¬ 
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Near-Shore  Zone;  held  in  Arhus,  Denmark, 
4-7  July  1972,  p.49-S2  Copenhagen,  Den¬ 
mark,  He.  ember  1974. 

The  paper  demonstrates  that  meaningful 
geostrophic  current  fields  can  be  calcu¬ 
lated  in  the  two  major  entrances  to  the 
Gulf  of  St.  Lawrence  provided  that  li)  a 
t i me - a ve raged  density  field  is  employed, 


and  (11)  a  velocity  adjustment  is  made  to 
enforce  the  condition  of  zero  net  salt 
transport  through  the  sell  ions.  Close 
agree-ment  between  volume  discharges  de¬ 
tenu}  ued  from  tin*  geostrophic  currents 
and  from  estimates  of  net  run-off  and 
prec  ipitalion  attests  to  the  accuracy  of 
the  geostrophic  currents.  Horizontal 
diffusion  is  found  to  he  negligibly  small 
in  comparison  with  horizontal  advection 
as  a  mechanism  for  the  transport  oi  salt. 
It  is  suggested  that  the  geostrophic  cur¬ 
rents  should  be  reliable  enough  to  give 
accurate  estimates  for  the  transport  of 
any  material  carried  in  the  water,  pro¬ 
vided  there  are  no  extreme  gradients  in 
its  distribution.  References  (4  items). 

Korth-Tay  Estuaries,  The.  (An  Environ¬ 
mental  Assessment).  Papers,  Symposium 
held  in  the  Rooms  of  the  RoyaJ  Society  of 
Edinburgh,  October  29,  1971.  In:  The 
Royal  Society  of  Edinburgh,  Proceedings, 
Section  B,  vo 1  71,  Parts  2/4,  p. 97-226, 
1972  (See  annotation  in  Section  VIII.) 


Franco,  A.S.,  Tavares,  W.,  Jr. ,  and 

fordaro,  P.D  A  New  Algorithm  of  Har¬ 
monic  Tidal  Prediction  Proceedings. 
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Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  l,  197S, 
vr*  1.4,  Paper  1)14. 

Harmonic  prediction  of  equally  spaced 
tidal  heights  is  worked  tut  so  that  the 
terms  not  depending  on  frequency  are 
separated  t  rum  tl.  se  depending  <»n  this 
parameter.  The  latter  are  qui'kly  com¬ 
puted  by  using  a  recurrent  expression, 
therefor*-  a  short  t  i  me  is  required  to 
find  the  heights.  It  prediction  foi 
several  ports  is  desirable,  the  terms 
depending  on  the  frequency  are  computed 
«»m  e  and  for  all  and  the  computer's  time 
will  he  considerably  reduced.  Times  and 
heights  of  high  and  1 ou  waters  ire 
promptly  and  accurately  obtained  by 
Newton  suiessive  interpolation.  Tests 
have  shown  excellent  results.  The  com¬ 
puter  program  permits  us  to  use  option¬ 
ally  modulation  factors  t  and  angles  u 
depending  on  the  longitudes  of  the  moon’s 
node  perigee  and  also  on  those  longitudes 
and  on  the  local  latitude  (Godin's, 

1972).  The  usual  node  factors  and  angles 
depending  only  on  the  longitudes  of  the 
moon's  node  is  another  option.  No  tables 
a i e  stored  in  the  machine.  Bibliography 
(  i  it  ems  )  . 

Fukuoka  ,  S  An  Analytical  and  F.xperi- 
mental  Study  on  Longitudinal  Dispersion 
in  an  Idealized  Estuary  Flow.  Fifth 
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and  Fluid  Mechanics,  University  of 
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ings,  vol.II,  p.268-275.  (See  annota¬ 
tion  in  Section  VI . ) 
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Circulation  in  Fjords.  Hydrodynamics  of 
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in  Section  VI . ) 
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drodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.197-206. 

The  lagoon  Ebrie,  in  Ivory  Coast,  is 
formed  of  different  bays  and  branches 
before  communicating  by  an  artificial 
canal  with  the  Gulf  of  Guinea.  The  two 
principal  lateral  branches  are  quite 
different:  the  western  channel  forms  a 

natural  prolongation  of  the  central 
channel  while  the  eastern  channel  begins 
with  a  constriction.  Observed  at  the 
eastern  and  western  entrances  of  the 
lagoon,  the  circulation  is  statistically 
different,  particularly  in  the  upper 
layer  and  during  ebb-tide.  The  eastern 
channel  shows,  at  times,  anomalies  of 
residual  velocity  profiles  which 
determine  the  relative  asymmetry: 
there  is  often  a  seaward  jet  in  the 
raid  layer.  The  stronger  residual 
anomalies  are  connected  with  sensible 
departures  from  the  semi-diurnal  period, 
involving  the  existence  of  beats  between 
the  tides  and  other  subtidal  frequencies. 
A  decrease  of  Richardson  number  occurs 
during  the  anomalous  profiles.  The  ver¬ 
tical  mixing,  its  asymmetry  and  anomalies 
could  be  explained  by  a  criterion  for  the 
maintenance  of  turbulence,  depending  on 
transient  stages  of  river  discharges  and 
on  the  wind  at  the  subtidal  frequencies. 
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A  new  edition  of  the  Admiralty  Method  of 
Tidal  Prediction  (N.P.  159)  was  issued  in 
January  1976.  Describes  the  method  in 
some  detail,  with  the  reasons  for  the  al¬ 
terations  that  have  now  been  made.  The 
method  is  intended  to  supply  a  prediction 
of  hourly  heights  for  all  those  ports  for 
which  Harmonic  Constants  are  published  in 
Admiralty  Tide  Tables  (A.T.T. )  References 
(7  items). 
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Shallow  water  effects  create  constituents 
whose  frequencies  may  overlap  those  of 
the  constituents  of  direct  gravitational 
origin.  Such  frequencies  are  investi¬ 
gated  and  the  problem  of  the  unambiguous 
identification  of  tidal  constituents  is 
considered.  References  (8  items). 
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of  irregularities  in  the  tidal  signal  or 
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tional  Channel  of  the  Elbe  River.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A7 .  (See 
annotation  in  Section  VI.) 


Harverson,  D.  Modelling  Current  Movements 
Within  Bodies  of  Water.  In  Statistical 
and  Mathematical  Aspects  of  Pollution 
Problems,  edited  by  John  W.  Pratt;  Marcel 
Dekker,  Inc.,  New  York,  1974,  Part  III, 
Chapter  14,  p.213-220.  (See  annotation 
in  Section  VI . ) 


Harvey,  J.G.,  and  Vincent,  C.E.  Observa¬ 
tions  of  Shear  in  Near-Bed  Currents  in 
the  Southern  North  Sea.  ESTUARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.5,  No. 6, 
p.715-731,  November  1977.  (See  annota¬ 
tion  in  Section  VII.) 


Hann,  R.W. ,  Jr.,  and  Young,  P.J.  Mathe¬ 
matical  Models  of  Water  Quality  Param¬ 
eters  for  Rivers  and  Estuaries.  Texas 
A&M  University,  Water  Resources  Insti¬ 
tute,  Technical  Report  No. 45,  October 
1972.  (See  annotation  in  Section  VI.) 


Hansen,  D.V. ,  and  Festa,  J.F.  Inlet  Cir¬ 
culation  Induced  by  Mixing  of  Stratified 
Water  Masses.  Proceedings,  Symposium, 
Physical  Processes  Responsible  for  Dis¬ 
persal  of  Pollutants  in  the  Sea,  with 
Special  Reference  to  the  Near-Shore  Zone, 
held  in  Arhus,  Denmark,  4-7  July  1972, 
p.163-170.  Copenhagen,  Denmark,  Decem¬ 
ber  1974.  (See  annotation  in  Section 
VI.) 


Hansen,  U.A.  Wave  Setup  and  Design  Water 
Level.  Journal  of  the  Waterway,  Po.*t, 
Coastal  and  Ocean  Division,  Proceedings, 
ASCE,  vol.104.  No . WW2 ,  p.227-240,  May 
1978.  (See  annotation  in  Section  VII.) 


Harder,  J.A.  Predicting  Estuarine  Salin¬ 
ity  from  River  Inflows.  Journal  of  the 
Hydraulics  Division,  Proc.  ASCE,  vol.103, 
No.H Y8,  p. 877-888,  August  1977.  (See 
annotation  in  Section  VI.) 


Helle,  H.B.  Summer  Replacement  of  Deep 
Water  in  Byfjord,  Western  Norway:  Mass 
Exchange  Across  the  Sill  Induced  by 
Coastal  Upwelling.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceedings  of  the 
9th  Liege  Colloquium  on  Ocean  Hydrodynam¬ 
ics,  1977,  p.44l-464. 

From  previous  published  data  on  replace¬ 
ment  of  deep  water  in  Byfjord  an  obvious 
relation  is  found  to  exist  between  north¬ 
erly  winds  along  the  west  coast  of  Norway 
during  summer  and  the  volume  of  deep  wa¬ 
ter  being  replaced.  Northerly  summer 
winds  induce  upwelling  of  denser  water  to 
shallower  depths,  which  then  can  spill 
over  the  sill  and  intrude  into  the  fjord 
basin.  The  magnitude  of  replacement  ap¬ 
pears  to  be  independent  of  variations  in 
freshwater  discharge  and  climate.  Recent 
observations  of  current  and  water  proper¬ 
ties  reveal  that  the  exchange  flow  across 
the  sill  is  basically  two-layered:  a 
landward  flow  in  the  lower  and  a  seaward 
flow  in  the  upper  layer,  with  the  level 
of  no-net  motion  located  at  mid-depth. 
Short  period  (2-7  days)  variations  in  the 
long-shore  wind  component  are  well  re¬ 
flected  in  the  exchange  flow.  Wind  speed 
extremes  are  followed  one  to  two  days 
later  by  corresponding  extremes  in  the 
exchange  flow,  indicating  the  approximate 
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response  time  for  the  upwelling  process. 
In  periods  of  sustained  northerly  winds 
along  the  coast  the  inflow  attains  a  sat¬ 
uration  speed  of  about  30  cm/s,  which  is 
slightly  less  than  the  critical  speed  ob¬ 
tained  from  the  mean  stratification  by 
assuming  an  ideal  two-layer  flow  across 
the  sill.  References  (13  items). 


Hendrikse,  M.  The  Effect  of  Resistance 
Bars  upon  an  Arrested  Salt  Wedge.  Sub¬ 
mitted  in  Partial  Fulfillment  of  the  Re¬ 
quirements  for  the  Degree  of  Master  of 
Science  at  the  Massachusetts  Institute  of 
Technology,  September  1965.  (See  anno¬ 
tation  in  Section  IV.) 


Hxguchi,  H.,  and  Yanagi ,  T.  Horizontal 
Diffusion  in  a  Tidal  Model.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark ,  vol.III,  1975,  Chapter  139 
(p . 2377-2390) .  (See  annotation  in  Sec¬ 
tion  VI  .  ) 


Higuchi,  H.,  Fukuda ,  T.,  Ihara,  H.,  et  al. 
Experimental  Studies  of  Tidal  Flow  and 
Diffusion  in  the  Seto  Inland  Sea.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.III,  1975, 
Chapter  138  (p . 2368-2376 ) .  (See  annota¬ 
tion  in  Section  VI.) 


Herrmann,  F.A.,  Jr.  Overview  of  Physical 

Estuary  Practice.  Symposium  on  Modeling 

Techniques,  2nd  Annual  Sympos i urn- of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol . II  , 
p. 1270-1290.  (See  annotation  in  Sec¬ 
tion  VI  .  ) 


Higuchi,  H.,  Sugimoto,  T.,  Ueshima,  H., 
et  al.  Tidal  Residual  Circulations  in 
the  Hydraulic  Model.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  arid  Coastal 
Engineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vo 1 .  I  I  ,  p.1042-1049.  (See  annotation  in 
Sec  tion  VI . ) 


Hess,  K.W.  A  Three-Dimensional  Numerical 
Model  of  the  Estuary  Circulation  and  Sa¬ 
linity  in  Narragansett  Bay.  ESTUARINE 
AND  COASTAL  MARINE  SCIENCE,  vol. 4,  No.  3. 
p. 325- '38,  May  197b.  (See  annotation  in 
Section  VI.  > 


Hess,  K.W,,  and  White,  F.M  Modeling  the 
Dispersal  of  a  Marked  Fluid  in  Narragan- 
sett  Fiay.  University  of  Rhode  Island, 
Marine  Technical  Report  No . 38 ,  1975. 

(See  annotation  in  Section  VI.) 


Hess,  K.W,,  and  White,  F.M.  A  Numerical 
Tidal  Model  of  Narragansett  Bay.  Uni¬ 
versity  of  Rhode  Island,  Marine  Technical 
Report  No. 20,  1974.  (See  annotation  in 
Sect i on  VI . ) 


Hess,  W.N.,  and  Nelson,  T.A.  A  Test  Par¬ 
ticle  Dispersion  Study  in  Massachusetts 
Bay.  Seventh  Annual  Offshore  Technology 
Conference,  Houston,  Texas,  May  5-8, 

1975;  Proceedings,  vol. I,  Paper  No.OTC 
2160.  (See  annotation  in  Section  VII  ) 


Higuchi,  H.,  and  Sugimoto,  T.  Experimen¬ 
tal  Study  of  Horizontal  Diffusion  Due  to 
the  Tidal  Current.  Proceedings,  Sympo¬ 
sium.  Physical  Processes  Responsible  for 
Dispersal  of  Pollutants  in  the  Sea,  with 
Special  Reference  to  the  Near-Shore  Zone* 
held  in  Arhus,  Denmark,  4-7  July  1972, 
p.177-184.  Copenhagen,  Denmark,  De¬ 
cember  1974.  (See  annotation  in  Sec¬ 
tion  VI.) 


Hinwood,  J.B.,  and  Wallis,  I.G.  Classifi¬ 
cation  of  Models  of  Tidal  Waters.  Jour¬ 
nal  of  the  Hydraulics  Division,  Proc . 

ASCE.  vol.  101.  No.HYlO,  p.  1315-  13.31, 

0<j<>ber  J975.  Discjssion,  w«J.]02. 

N0.HY6,  p. 808-8 11,  June  ! 97b,  Closure  1 

vo 1.1 02,  No.HY12.  p. 1770-1777,  December 

1976.  (See  annotation  in  Section  Vi.;  I 
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Hinwood,  J.B.,  and  Wallis,  I.V. .  Mod"  1  ling 
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ierence  on  Coastal  Engineering,  Sydney,  j 

May  34-17,  1973;  Engineering  Dynamics  ol  j 

the  Coastal  Zone.  p. 159-  166  ,S<  c  anno¬ 

tation  in  Sect i on  VI . ) 


Hinwood,  J.B.,  and  Wallis,  10.  Review  of 
Models  of  Tidal  Waters.  Journal  of  the 
Hydraulics  Division,  Proc.  AS'.  E ,  vol.  101, 
No . HY  1 1  ,  p. 1405- 1421,  November  1975. 

Di scuss i on ,  vo ]  .  1 02 ,  No . HY0  ,  p . 808-8 1 1  , 
June  1976;  vol. 102,  No . HY8 ,  p. 1145-1148, 
August  1976;  vol  103,  No.HYl,  p . 89 .  Janu¬ 
ary  1977;  Closure,  vol. 103,  No.HY4, 
p. 453-455,  April  1977.  (See  annotation 
1 n  Sect  ion  VI . ) 


Hodgins,  D.O.,  Osborn,  T.R.,  and  Quick, 

M.C.  Numerical  Model  of  Stratified 
Estuary  Flows.  Journal  of  the  Waterway, 
Port,  Coastal  and  Ocean  Division,  Proc. 
ASCE,  vol. 103,  No.WWl,  p.25-42,  February 
1977;  Errata,  vol. 104,  No.WWl,  p. 95-96, 
February  1978.  (See  annotation  in  Sec¬ 
tion  VI  .  ) 
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Holly,  F.M.,  Jr.,  and  P re i s smarm  ,  A. 

Accurate  Calculation  of  Transport  in  Two 
Dimensions.  Journal  of  the  Hydraulics 
Division,  Proc.  ASCE,  vo 1.103,  No.HYll, 
p.  125*1-1277,  November  1977. 

Numerical  calculations  of  pure  advection 
based  on  interpolating  polynomials  eval¬ 
uated  using  both  the  dependent  variable 
and  its  derivatives  are  shown  to  be 
highly  accurate.  In  one  *  intension,  ex¬ 
plicit  methods  of  fourth  or  higher  order 
are  possible  using  information  at  only 
two  computational  points;  a  formal  error 
analysis  of  the  fourth-order  method  is 
corroborated  through  demonstrative  cal¬ 
culations.  Comparisons  with  other  meth¬ 
ods  demonstrate  that  the  two-point 
fourth-order  method  is  significantly  more 
accurate  than  methods  of  fourth  or  higher 
order  which  use  interpolations  based  on 
four  or  five  computational  points.  Ex¬ 
tension  of  the  principle  to  advection- 
diffusion  calculations  in  two  dimensions 
demonstrates  excellent  accuracy.  The 
two-point  higher  order  principle  is  shown 
to  have  direct  applicability  to  the  cal¬ 
culation  of  two-dimensional  advection  and 
diffusion  in  tidal  environments  at  a  time 
scale  of  several  tidal  cycles.  Refer¬ 
ences  (3  items). 


Horiguchi,  T.  Numerical  Analysis  of  Waste 
Water  Dispersion  in  Thermally-Stratified 
Layers.  COASTAL  ENGINEERING  IN  JAPAN, 
vol.16,  p. 187-200,  1973.  (See  annota¬ 
tion  in  Section  IV.) 


Horwood,  J.W.  Development  and  Implementa¬ 
tion  of  an  Integrated  Hydrodynamica l 
Mathematical  Model  of  the  Irish  Sea. 
Fisheries  Laboratory,  Lowestoft,  Suffolk, 
United  Kingdom,  Fisheries  Laboratory 
Technical  Report  Series  Number  9,  May 
1974. 

An  integrated  hydrodynamical-numerical 
model  including  nonlinear  terms  has  been 
developed  in  order  to  examine  the  rela¬ 
tive  importance  of  the  tidal  and  wind 
stress  forces  in  maintaining  residual 
circulation  in  the  northern  Irish  Sea. 
References  (17  items). 


Horwood,  J.W.,  and  Bedwell,  J.A.  Results 
from  a  Hydrodynamical  Mathematical  Model 
of  the  Irish  Sea.  ECOLOGICAL  MODELLING, 
vo 1 . 4 ,  No. 4,  p . 327-337 ,  May  1978.  (See 
annotation  in  Section  VIII.) 


Howarth,  M.J.  Current  Surges  in  the  St. 
Georges  Channel.  ESTUARINE  AND  COASTAL 
MARINE  SCIENCE,  vol.3,  No.l,  p.57-70, 
January  1975-  (See  annotation  in  Sec¬ 
tion  VIII.) 


Howells,  W.R.,  Owens,  M.,  and  Stoner,  J.H 
Wuier  Quality  Aspects  ol  Welsh  Estuarine 
and  Coastal  Waters.  JOURNAL  OF  THE  IN¬ 
STITUTION  OF  WATER  ENGINEERS  AND  SCIEN¬ 
TISTS,  vol.32,  No . 5 ,  p.365-390,  September 
1978.  (Spe  annotation  m  Section  V.) 


Hung,  C.S.,  and  Shen,  H.W.  Statistical 
Analysis  ol  Sediment  Motions  on  Dunes. 
Journal  of  the  Hydraulics  Division,  ASCE, 
vol.105,  No . HY3 ,  p.213-227,  March  1979. 
(See  annotation  in  Section  II.) 


Hunter,  J.R.  The  Determination  ot  Current 
Velocities  from  Di f fus lon/Advect i on  Pro¬ 
cesses  in  the  Irish  Sea.  ESTUARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.3,  No.l, 
p.43-55,  January  1975. 

The  validity  of  estimations  of  current 
velocity  from  the  distribution  of  a  prop¬ 
erty  subject  to  diffusion  and  advection 
is  discussed.  The  observed  salinity  dis¬ 
tribution  in  the  Irish  Sea,  observed  val¬ 
ues  of  the  diffusion  coefficient,  and  the 
results  of  a  tidal  numerical  model  are 
used  to  investigate  the  water  circulation 
pattern.  The  results  show  a  residual 
Northward  transport  through  the  center  ol 
the  Irish  Sea,  with  Southward  flowing 
transports  to  the  East  and  West  of  the 
main  stream.  References  (15  items). 


Hunter,  J.R.  A  Method  of  Velocity  Field 
Interpolation  Applicable  to  Stratified 
Estuaries.  Chesapeake  Bay  Institute, 

The  Johns  Hopkins  University,  Special 
Report  45,  Reference  75-7,  August  1975. 

A  method  of  numerically  deriving  a  steady 
state  three-dimensional  velocity  field 
from  defined  boundary  values  is  de¬ 
scribed.  The  field  is  continuous,  and 
subject  to  certain  constraints  on  the 
vorticity.  It  would  appear  to  offer  a 
suitable  description  of  the  stratified 
circulation  in  type  1  and  type  2  estuar¬ 
ies.  The  results  of  this  method  in  a 
two-dimensional  case  have  been  compared 
with  the  results  of  a  simple  two- 
dimensional  dynamic  model.  A  param¬ 
eter  0  has  been  derived  that  determines 
the  degree  of  agreement  between  this 
"pseudo-potential"  method  and  the  dynamic 
model.  Dynamic  reasoning  would  indicate 
that  6  should  be  a  function  of  the 
Richardson  number  (defined  in  relation  to 
the  tidal  shear)  only,  and  as  such  would 
not  yield  suitable  values  for  the  use  of 
the  pseudo-potential  method.  However, 
from  observation  of  actual  tidally- 
averaged  velocity  profiles,  it  would 
appear  that  0  is  a  function  of  some 
other  variables  as  well — probably  the 
geometry  of  the  estuary,  and  that  in  some 
cases  (e.g.  the  James  River)  the  value  is 
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suitable  for  the  application  of  the 
pseudo-potential  method.  Two  points 
should  be  emphasized:  (1)  The  pseudo¬ 
potential  method  has  only  been  tested  in 
one  specific  configuration  and  under  one 
specific  set  of  boundary  conditions.  In¬ 
dications  are  that  for  this  case  it  can 
yield  satisfactory  results.  That  is  not 
to  say  that  in  other  cases  it  will  not-- 
for  instance,  although  the  method  may 
work  for  type  1  and  type  2  estuaries, 
there  is  no  reason  to  suppose  that  it 
would  not  work  for  type  3  and  type  4 
estuaries--such  cases  simply  have  not 
been  considered  here.  (2)  The  specific 
test  applied  to  the  roethod--that  of  ve¬ 
locity  field  interpolation  from  a  well 
stratified  flow  at  the  "seaward"  end  to  a 
completely  unstratified  flow  at  the 
"landward"  end--is  a  very  drastic  one. 

In  most  applications  of  the  method,  the 
external  boundaries  would  be  considerably 
"closer"  together  and  the  resultant  in¬ 
ternal  velocity  field  more  strongly  de¬ 
pendent  on  the  boundary  conditions, 
rather  than  on  the  specific  interpolation 
procedure  used.  The  performance  of  any 
interpolation  procedure  is  improved  as 
the  volume  between  the  boundaries  is  de¬ 
creased.  References  (8  items). 


Hunter,  J.R.  A  One-Dimensional  Dynamic 
and  Kinematic  Numerical  Model  Suitable 
for  Canals  and  Estuaries.  Chesapeake 
Bay  Institute,  The  Johns  Hopkins  Univer¬ 
sity,  Special  Report  47,  Reference  75-10, 
November  1975.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


Hyer,  P.V.,  and  Ruzecki,  E.P.  Changes  in 
Salinity  Structure  of  the  James,  York  and 
Rappahannock  Estuaries  Resulting  f«'om  the 
Effects  of  Tropical  Storm  Agnes.  In  The 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p.66-80. 
(See  annotation  in  Section  III.) 


lannieLlo,  J.P.  Tidal ly  Induced  Residual 
Currents  in  Estuaries  of  Constant  Breadth 
and  Depth.  JOURNAL  OF  MARINE  RESEARCH, 
vol.35,  No. 4,  p.755-786,  November  1977. 

Two-dimensional  analytic  solutions  are 
derived,  as  a  function  of  depth  and  lon¬ 
gitudinal  distance,  for  the  Eulerian  and 
Lagrangian  residual  currents  induced  in 
narrow  tidal  channels  of  constant 
breadth,  depth  and  rectangular  cross* 
Section  by  the  nonlinear  interactions  of 
the  first  order  tides.  The  turbulence  is 
represented  by  several  different  verti¬ 
cally  variable  eddy  viscosity  models 
chosen  to  bracket  the  range  of  likely 
vertical  variation.  Realistic  viscosity 


profiles  are  selected  by  matching  ob¬ 
served  tidal  velocity  profiles  and  real¬ 
istic  values  of  tidal  dissipation.  The 
nonlinearly  induced  currents  have  magni¬ 
tudes  on  the  order  of  n  h  U,_.  where 
o  o  IK 

r|  is  a  typical  tidal  amplitude,  h  is 
o  o 

the  channel  depth,  and  is  a  typical 

magnitude  of  the  tidal  current;  these 
currents  will  be  important  in  some  par¬ 
tially  stratified  and  unstratified  estu¬ 
aries.  References  (26  items). 


Iwasaki,  T.  Computer  Aid  for  Optimum 

Design  of  Tsunami  Waves.  Proceedings  of 
the  Fourteenth  Coastal  Engineering  Con¬ 
ference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.I,  1975,  Chapter  37 
(p.642-659). 

The  tsunami  process  of  their  generation 
and  propagation  to  the  near-coast  off¬ 
shore  region  is  discussed.  Purpose  is  to 
give  optimum  configurations  of  tsunami 
waves  of  large  magnitude,  which  can  be 
used  as  boundary  conditions  for  the 
analysis  of  the  dynamic  process  near  the 
shore  or  around  structures  in  coastal 
zone.  They  are  obtained  by  numerical 
computations  along  the  southern  coast  of 
the  Hokkaido  and  the  Sanriku  Coast  for 
various  tsunami  sources  set  on  the  con¬ 
tinental  shelf  facing  to  the  Japan  Sub¬ 
marine  Trench.  Dispersive  nature  of  the 
tsunamis  seems  to  make  the  problem  very 
complicated.  However  statistical  results 
thus  obtained  can  be  accepted  for  the 
base  of  design  of  structures.  References 
(10  items). 


Jackson,  H.  W.  Estuary  Studies  (161  3) 
(Training  Manual).  U.S.  Envi ronmer, tal 
Protection  Agency,  Cincinnati,  Ohio,  Sep¬ 
tember  1972.  (See  annotation  in  St- 
t ion  I V . ) 


Jacobs,  M.L.  Salinity  and  Sedimentation 
Study  --  Cooper  River  Rediversion, 
Charleston,  South  Carolina.  WATER 
RESOURCES  BULLETIN,  vol.8,  No.l,  p.87-92, 
February  1972.  (See  annotation  in  Sec¬ 
tion  111.) 


Jamart,  B.M.,  and  Winter,  D.F.  A  New 
Approach  to  the  Computation  of  Tidal 
Motions  in  Estuaries.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceeding  of  the 
9th  Liege  Colloquium  on  Ocean  Hydrodynam¬ 
ics,  1977,  p. 261-281.  (See  annotation 
in  Section  VI . ) 


James,  A.  Pollution  of  the  River  Tyne 
Estuary  --  The  Use  of  Mathematical 
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Models.  WATER  POLLUTION  CONTROL,  vol.75. 
No .  3 ,  p.322-340,  1976.  (See  annotation 
in  Section  VI . ) 


Jarrett,  J.T.  Tidal  Prism  -  Inlet  Area 
Relationships.  U.S.  Army  Corps  of  Engi¬ 
neers,  General  Investigation  of  Tidal  In¬ 
lets,  GIT!  Report  3,  February  1976. 

A  program  of  research  conducted  jointly 
by  U.S.  Army  Coastal  Engineering  Research 
Center,  Fort  Belvoir,  Virginia,  and  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg,  Mississippi.  The  tidal 
prism  -  inlet  area  relationships  for  in¬ 
lets  on  sandy  coast  established  by  M.P. 
O'Brien  were  reanalyzed  using  his  data 
and  data  published  by  other  investiga¬ 
tors.  In  addition,  tidal  prism  and  inlet 
cross-sectional  area  data  developed  in 
the  inlet  Classification  Study,  a  subfea¬ 
ture  of  the  Corps  of  Engineers  General 
Investigation  of  Tidal  Inlets,  were  also 
used.  These  data  result  in  a  total  of 
162  data  points  for  108  inlets--59  of 
which  are  located  on  the  Atlantic  coast, 
24  on  the  Gulf  coast,  and  25  on  the 
Pacific  coast  of  the  United  States.  The 
data  are  grouped  into  three  main  catego¬ 
ries,  namely:  (1)  all  inlets,  (2)  unjet- 
tied  and  si ngle-jett ied  inlets,  and  (3) 
inlets  with  two  jetties.  Within  each  of 
these  three  categories,  the  data  are  fur¬ 
ther  subdivided  into:  (a)  inlets  on  all 
three  coasts,  (b)  inlets  on  the  Atlantic 
coast,  (c)  inlets  on  the  Gulf  coast,  and 
(d)  inlets  on  the  Pacific  coast.  Regres¬ 
sion  analysis  was  performed  on  each  set 
of  data  to  determine  the  equations  of 
best  fit  and  to  establish  95  percent  con¬ 
fidence  limits  for  the  equations  and  the 
constants  in  the  equations.  The  results 
of  the  regression  analysis,  which  in  all 
cases  yielded  an  equation  of  the  form 

A  =  CPn,  in  which  C  and  n  are  con¬ 
stants  determined  by  the  regression  anal¬ 
ysis,  indicate  that  the  tidal  prism  - 
inlet  area  relationship  is  not  a  unique 
function  for  all  inlets  but  varies  de¬ 
pending  on  inlet  location  and  whether  or 
not  the  inlet  has  been  stabilized  with  a 
dual  jetty  system.  References  (20  items). 
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Waddell,  W.W.  A  Mu  1 1 i -Parameter  Estuary 
Model.  Proceedings  of  the  Conference  on 
Environmental  Modeling  and  Simulation, 
April  19-22,  1976,  Cincinnati,  Ohio, 
p. 111-114.  U.S.  Envi ronmenta 1  Protec¬ 
tion  Agency,  EPA  600/9- 7o-^ 16 ,  July  1976. 
(See  annotation  in  Section  VI.) 


Johnson,  F.A.  A  Reconnaissance  of  the  Hy¬ 
drology  of  the  Edisto  and  Ashepoo  Estuar¬ 
ies,  South  Carolina.  South  Carolina 


Water  Resources  Commission,  Report  No. 6, 
1977 .  (See  annotation  in  Section  III.) 


Johnson,  R.W.  A  Simulation  Model  for 
Studying  Effects  of  Pollution  and 
Freshwater  Inflow  on  Secondary  Productiv¬ 
ity  in  an  Ecosystem.  Ph.D.  Thesis,  De¬ 
partment  of  Marine  Sciences,  North  Caro¬ 
lina  State  University  at  Raleigh,  1974. 
(See  annotation  in  Section  VJ . ) 
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of  Sulfite  Wastes  in  a  Fjord  System. 
AMBIO ,  vol.5.  No. 4,  p.183-187,  1976. 
(See  annotation  in  Section  IV.) 


Kamphuis,  J.W.,  and  Mohammed,  N.  Runup  of 
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Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proceedings,  ASCE , 
vol.104.  No . WW2 ,  p . 135- 146 ,  May  1978. 

Runup  of  irregular  waves  on  smooth  slopes 
of  1:3,  1:2,  1:1  — 1/2 »  and  1:1  was  inves¬ 
tigated.  The  waves  were  generated  by 
superposition  of  component  waves  and 
simulated  the  spectra  by  Bretschneider 
and  Scott.  A  few  narrow  frequency  band 
spectra  were  also  generated.  Since  the 
waves  were  nonbreaking  for  the  most  part, 
the  reflection  process  affected  the  re¬ 
sults  and  thus  was  investigated  in  de¬ 
tail.  Subsequently  runup  distributions 
were  related  to  wave  height  distributions 
with  special  emphasis  on  average  runup 
and  2%  runup.  A  number  of  secondary  ob¬ 
servations  with  respect  to  superelevation 
of  mean  water  level,  spectrum  bandwidth, 
runup  period  and  position  of  the  leading 
edge  of  the  runup  were  also  made.  Refer¬ 
ences  (15  items). 


Kashiwamura,  M.,  and  Yoshida,  S.  Flow 
Pattern  at  a  River  Mouth.  International 
Symposium  on  Stratified  Flows,  Novosi¬ 
birsk  (U.S.S.R.),  1972,  Communication  14. 

Symposium  sponsored  by  the  International 
Association  for  Hydraulic  Research  and 
the  Academy  of  Sciences  of  the  U.S.S.R. 
When  the  surface  velocity  is  measured  in 
the  vicinity  of  a  river  mouth,  large  val¬ 
ues  in  velocity  are  sometimes  found  at 
some  unexpected  places  on  the  sea.  This 
can  be  understood,  by  the  following  rea¬ 
sons,  as  a  phenomenon  brought  by  a  prop¬ 
erty  of  the  density  current.  As  already 
published,  the  surface  flow  at  a  river 
mouth  usually  has  various  kinds  of  flow 
patterns,  in  response  to  a  degree  of  the 
river  discharge.  It  was  newly  revealed, 
in  any  pattern,  that  the  surface  velocity 
on  the  midstream  accelerates  itself 
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transiently,  outside  the  mouth,  due  to 
the  effect  of  buoyancy  caused  by  the  den* 
sity  difference  of  the  fresh  water  and 
the  sea  water.  In  addition,  another  type 
of  acceleration  was  also  found  at  both 
corners  of  the  mouth.  Thus  the  distribu- 
tion  of  the  surface  velocity  appears  to 
be  complicated  with  such  two  types  of 
acceleration.  References  (2  items). 

Keen,  K.  A  Survey  of  Dispersion  Coeffi¬ 
cients  for  Estimating  Pollutant  Trans¬ 
port.  Grumman  Aerospace  Corporation, 
Grumman  Research  Department  Memorandum 
RM-562,  December  1972.  (See  annotation 
in  Section  IV. ) 
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the  Seine  Estuary.  Increasing  the  Depth 
of  the  Shipping  Channel  to  the  Port  of 
Rouen).  LA  HOUILLE  BLANCHE,  vol.29, 

No. 1/2,  p.55-66,  1974.  (In  French.) 

(See  annotation  in  Section  VI.) 


King,  D.B.,  Jr.  The  Dynamics  of  Inlets 
and  Bays.  Coastal  and  Oceanographic 
Engineering  Laboratory,  Technical  Report 
No. 22,  March  1974.  (See  annotation  in 
Section  VI . ) 


King,  D.B.,  and  Shemdin,  O.H.  Modeling  of 
Inlet-Bay  Systems  in  Relation  to  Sand 
Trapping.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p.  1623-1637.  (See  annotation  in  Section 
VI.) 


Kjelson,  M.A. ,  and  Colby,  D.R.  The  Evalu¬ 
ation  and  Use  of  Gear  Efficiencies  in  the 
Estimation  of  Estuarine  Fish  Abundance. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977, 
p . 416-424 . 


gear  efficiency  studies  for  a  plankton 
net,  beam  trawls,  portable  drop-net,  haul 
seines  and  otter  trawls  are  provided  and 
indicate  that  such  research  is  feasible 
and  can  yield  useful  information.  Our 
ongoing  investigation  on  the  efficiency 
of  a  6.1  m  otter  trawl  for  Lagodon 
rhomboides  and  Leiostomus  xanthurus  in  a 
North  Carolina  estuary  during  1975  indi¬ 
cates  that  trawl  abundance  estimates  for 
these  species  were  only  9  to  51%  of  the 
true  values.  General  recommendations  are 
given  to  assist  in  limiting  the  problem 
of  fish  sampling  bias.  Literature  Cited 
(16  items). 

Kjerfve,  B.  Velocity  Averaging  in  Estuar¬ 
ies  Characterized  by  a  Large  Tidal  Range 
to  Depth  Ratio.  ESTUARINE  AND  COASTAL 
MARINE  SCIENCE,  vol.3,  No. 3,  p.311-323, 
July  1975. 

A  general  procedure  to  compute  net 
velocity  profiles  is  proposed  for  estu¬ 
aries  with  a  large  ratio,  e  ,  of  tidal 
range  to  mean  water  depth.  Such  a  tech¬ 
nique  is  desirable  in  view  of  the  con¬ 
tinued  interest  and  numerous  and  varied 
research  efforts  in  shallow  estuarine 
waters  where  flow  information  is  essen¬ 
tial.  Because  e  exceeds  O' 3  in  many 
coastal  plain  and  bar-built  estuaries, 
problems  arise  in  the  computation  of 
time-averaged  velocity  profiles.  How¬ 
ever,  by  non-dimensiona 1 izat ion  of  the 
depth  before  time-averaging,  these  prob¬ 
lems  are  avoided.  Rational  procedures 
for  the  calculation  of  flow  discharge  and 
flux  of  dissolved  and  suspended  constitu¬ 
ents  are  also  proposed  for  estuaries  with 
a  large  e-ratio.  The  averaging  proce¬ 
dures  are  illustrated  by  computations  on 
561  velocity  profiles  measured  in  the 
Duplin  River,  a  Georgia  (U.S.A.)  coastal 
plain  estuary  with  e  -  0*5.  References 
(17  items) . 
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Pollutants.  Delaware  University, 
College  of  Marine  Studies,  1978.  Na¬ 
tional  Aeronautics  and  Space  Administra¬ 
tion,  CR-157586.  (See  annotation  in 
Section  VII.) 


Accurate  estimates  of  fish  abundance  are 
necessary  for  models  of  many  estuarine 
processes,  but  they  have  generally  been 
unavailable  because  fish  sampling  methods 
are  biased.  A  major  source  of  bias  is  a 
fish's  avoidance  of  sampling  gear.  A 
brief  discussion  of  theoretical  and 
qualitative  information  concerning  net 
avoidance  and  a  simple  gear  efficiency 
model  is  presented.  Results  of  quantita¬ 
tive  studies  on  the  efficiency  of  sam¬ 
pling  gear  have  potential  for  correcting 
bias  due  to  net  avoidance.  Discussion  of 
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land  Vegetation  and  Estuarine  Water  Prop¬ 
erties.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Academic  Press,  1977, 
p.381-403.  (See  annotation  in  Sec¬ 
tion  VII.) 
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ing  of  Estuarine  Fronts  and  Their  Effects 
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on  Pollutants.  PHOTOGRAMMETR I C  ENGI¬ 
NEERING  AND  REMOTE  SENSING,  vol.43,  No . 5 , 
P-599-612,  May  1977.  (See  annotation  in 
Sect  ion  VII.) 


Klemas,  V.,  and  Polis,  D.F.  A  Study  of 
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ENVIRONMENT,  vol.6.  No. 2,  p.95-126,  1977. 
(See  annotation  in  Section  VII.) 


Klemas,  V.,  Bartlett,  D. ,  Philpot,  W.  , 
et  al .  Coastal  and  Estuarine  Studies 
with  ERTS-1  and  Sky lab.  REMOTE  SENSING 

OF  ENVIRONMENT,  vol.3.  No. 3,  p.153-174, 
1974.  (See  annotation  in  Section  VII.) 
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Approach  for  Studying  Estuarine  Circula¬ 
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75  Record:  1975  IEEE  Conference  on 
Engineering  in  the  Ocean  Environment,  and 
Eleventh  Annual  Meeting  of  the  Marine 
Technology  Society,  San  Diego,  Califor¬ 
nia,  September  22-25,  1975,  p. 751-760. 
(See  annotation  in  Section  VII.) 
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toring  Estuarine  Circulation  and  Ocean 
Waste  Dispersion  Using  an  Integrated 
Satellite-Aircraft-Drogue  Approach. 
Proceedings  of  the  International  Confer¬ 
ence  on  Environmental  Sensing  and  Assess¬ 
ment,  Las  Vegas,  Nevada,  September  14-19, 
1975,  vol.I.  (See  annotation  in 
Section  VII.) 


Klemas,  V.,  Davis,  G. ,  and  Wang,  H.  Moni¬ 
toring  Estuarine  Circulation  and  Ocean 
Waste  Dispersion  Using  an  Integrated 
Satellite-Aircraft-Drogue  Approach. 
University  of  Delaware,  College  of  Marine 
Studies,  October  30,  1975.  (See  annota¬ 
tion  in  Section  VII.) 


Klemas,  V.,  Otley,  M. ,  Wethe,  C.,  et  al. 
Monitoring  Coastal  Water  Properties  and 
Current  Circulation  with  Spacecraft. 
Second  Joint  Conference  on  Sensing  of 
Environmental  Pollutants,  Washington, 
D.C.,  December  10-12,  1973,  p.343-354. 
(See  annotation  in  Section  VII.) 


Knebel,  H.J.,  Conomos,  T. J. ,  and  Commeau, 
J.A.  Clay-Mineral  Variability  in  the 
Suspended  Sediments  of  the  San  Francisco 
Bay  System,  California.  JOURNAL  OF 
SEDIMENTARY  PETROLOGY,  vol.47,  No.l, 
p.229-236,  March  1977.  (See  annotation 
in  Section  II.) 


Knowles,  C.E.  Flow  Dynamics  of  the  Neuse 
River  Estuary,  North  Carolina,  for  the 
Period  7  August  to  14  September  1973. 
University  of  North  Carolina  Sea  Grant 
Program  Publication  UNC-SG- 75- 16 ,  August 
1975. 


A  38-day  definitive  study  of  the  Neuse 
River  circulation  was  undertaken  from  7 
August  to  14  September  1973.  From  this 
study  the  following  conclusions  can  be 
made:  (1)  The  net  circulation  in  the 

river  is  slow  and  complicated  (has  cir¬ 
cular  flow  patterns  across  river  and  re¬ 
turn  flow  up-stream).  A  rough  estimate 
of  the  mean  net  flow  for  the  river  is 
1.81  cm/sec  and  the  corresponding  transit 
time  for  water  starting  near  New  Bern  and 
entering  Pamlico  Sound  is  32  days.  Be¬ 
cause  of  the  complicated  cross-stream, 
up-stream  flow  waste  materials  could  re¬ 
main  in  a  local  area  for  a  time  consider¬ 
ably  longer  than  that  predicted  by  the 
rough  transit  time  included  above.  (2) 
Lunar  tides  may  be  the  driving  mechanism 
for  the  observed  circulation  at  all  sta¬ 
tions  up-stream  from  Pamlico  Sound.  All 
these  stations  have  a  near  tidal  period 
in  the  up-stream,  down-stream  current 
fluctuations.  (3)  The  winds  tend  to,  but 
no  not  always  enhance  the  river  circula¬ 
tion.  References  (7  items). 


Knowles,  C.E. ,  and  Singer,  J.J.  Exchange 
Through  a  Barrier  Island  Inlet:  Addi¬ 
tional  Evidence  of  Upwelling  Off  the 
Northeast  Coast  of  North  Carolina. 
JOURNAL  OF  PHYSICAL  OCEANOGRAPHY,  vol.7, 
No.l,  p . 146-152 ,  January  1977.  (See 
annotation  in  Section  VIII.) 


Kramer,  G.R.  Predicting  Reaeration  Coef¬ 
ficients  for  Polluted  Estuary.  Journal 
of  the  Environmental  Engineering  Divi¬ 
sion,  Proc.  ASCE,  vol.100,  No.EEl,  p.77- 
92,  February  1974. 

The  objective  of  this  study  was  to  deter¬ 
mine  if  reaeration  rate  coefficients  in 
polluted  estuaries  could  be  predicted 
from  equations  that  predict  these  coeffi¬ 
cients  in  natural  streams.  Many  of  the 
currently  available  equations  relating 
K^  with  the  physical  and  hydrodynamic 

characteristics  of  the  waterway  were 
listed  along  with  some  of  the  conditions 
under  which  they  were  derived  or  deter¬ 
mined.  A  review  of  the  effects  of  wind, 
temperature,  and  surface  active  agents  on 
reaeration  was  presented.  A  number  of 
the  given  equations  were  applied  to  the 
Houston  Ship  Channel  in  an  attempt  to 
predict  K^  .  It  was  found  that  the  pre¬ 
dicted  K^  was  usually  less  than  1/100 


28 


Section  I.  Theo retical  Coos ide rat ioni 


of  the  Measured  K2  as  determined  in 

preliminary  measurements.  It  was  con¬ 
cluded  that  none  of  these  equations  are 
applicable  to  the  upper  Houston  Ship 
Channel  area.  References  (52  items). 
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rium  Inlets.  Journal  of  the  Waterway, 
Port,  Coastal  and  Ocean  Division,  Proc. 
ASCE,  vol.103,  No.WW4,  p.423-432,  Novem¬ 
ber  1977. 

Tidal  prism  is  defined  as  the  volume  of 
water  discharged  through  an  inlet  from 
ebb  to  flood  tide.  The  magnitude  of 
tidal  prism  depends  on  the  cross- 
sectional  area  of  the  inlet.  When  an  in¬ 
let  is  in  equilibrium,  many  investigators 
have  established  a  relationship  between 
the  two  parameters.  In  this  paper,  a 
formula  has  been  derived  to  estimate  the 
value  of  tidal  prism  of  an  equilibrium 
inlet  taking  the  range  and  period  of  the 
ocean  tide,  flow  resistance  of  the  chan¬ 
nel,  and  the  size  of  the  bed  material  of 
the  inlet  into  consideration.  This  for¬ 
mula  has  been  compared  with  the  available 
formulas  and  verified  using  data  of 
existing  equilibrium  inlets.  References 
(10  items). 


Krone,  R.B.,  and  Ariathurai,  R.  Applica¬ 
tion  of  Predictive  Sediment  Transport 
Models.  In:  Dredging:  Environmental 
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tation  in  Section  VI.) 
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ing  &  Research,  Inc.,  NEAR  TR  63,  Septem¬ 
ber  1974. 

An  analytical  formula  representing  the 
law  of  the  wall  and  the  law  of  the  wake 
of  turbulent  boundary- layer  theory  was 
found  to  represent  the  vertical  velocity 
profiles  of  both  laboratory  channels  and 
field  data  from  real  estuaries.  The  for¬ 
mula  is  used  in  an  integral  boundary 
layer  calculation  method  to  calculate  the 
detailed  time  dependent  flow  field  of  two 
dimensional  estuaries.  For  given  tidal 
information,  only  the  integrated  conti¬ 
nuity  and  momentum  equations  are  neces¬ 
sary  to  calculate  the  two  parameters  of 
the  formula.  An  analytical  expression 
for  the  concentration  profile  is  derived 
based  on  an  analogy  between  turbulent 
exchange  of  momentum  and  mass.  Good  com¬ 
parisons  between  theory  and  experiment 
were  obtained  for  the  flow  field  of  a 
laboratory  flume.  References  (17  items). 


Kullenberg,  G.  Entrainment  Velocity  in 
Natural  Stratified  Vertical  Shear  Flow. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.5,  No. 3,  p . 329-338 ,  May  1977. 

The  entrainment  velocity  is  determined 
from  mixing  experiments  in  coastal  waters 
with  a  well -mixed  upper  layer  separated 
from  a  lower  layer  by  a  well-defined 
pycnocline.  The  experiments  were  carried 
out  during  conditions  of  strong  winds. 

The  dependence  of  the  entrainment  veloc¬ 
ity  upon  the  wind  velocity  and  the  den¬ 
sity  jump  across  the  pycnocline  is  found 
to  conform  with  reported  results  obtained 
by  means  of  shear  flow  laboratory  experi¬ 
ments.  The  essential  parameter  is  an 
overall  type  Richardson  number.  On  the 
other  hand  the  ratio  of  the  vertical 
transfer  coefficients  for  mass  and  momen¬ 
tum  is  found  to  depend  upon  the  local 
Richardson  number.  The  change  of  poten¬ 
tial  energy  due  to  the  entrainment  is  re¬ 
lated  to  the  energy  input  from  the  wind. 
This  leads  to  an  estimate  of  the  critical 
flux  Richardson  number  which  conforms 
with  reported  results.  References  (15 
items) . 
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UPRICO-WRRI-PR-73-74,  December  1973. 

(See  annotation  in  Section  IV.) 
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Kuuc,  P-  van  der,  and  Verboom,  G.K.  Com- 
putational  Analysis  for  Optimal  Boundary 
Control  of  Two-Dimensional  Tidal  Model. 
Proceedings,  XVI th  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  l,  1975,  vol.l,  Paper  A38.  (See 
annotation  in  Section  VI.) 


Laevastu,  T.,  Callaway,  R.  ,  Stroud,  A., 
et  al.  Computation  of  Tides,  Currents, 
and  Dispersal  of  Pollutants  in  the  New 
York  Bight  from  Block  Island  to  Atlantic 
City  with  Large  Grid  Size,  Single  and 
Two- Layer  Hydrodynami cal -Numerical 
Models.  Part  4.  Environmental  Predic¬ 
tion  Research  Facility  (Navy),  Monterey, 
California,  Technical  Note  No. 4-74, 
January  1974.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


Laevastu,  T. ,  Clancy,  M. ,  and  Stroud,  A. 
Computation  of  Tides,  Currents  and  Dis¬ 
persal  of  Pollutants  in  Lower  Bay  and 
Approaches  to  New  York  with  Fine  Medium 
Grid  Size  Hydrodynami cal -Numerical 
Models.  Part  3.  Environmental  Predic¬ 
tion  Research  Facility  (Navy),  Monterey, 
California,  Technical  Note  No. 3-74, 
January  1974.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


Lai,  C.,  and  Onions,  C.A.  Computation  of 
Unsteady  Flows  in  Rivers  and  Estuaries  by 
the  Method  of  Characteristics.  U.S. 
Geological  Survey,  Report  No . USGS/WRD/CC- 
76/034,  June  1976.  (See  annotation  in 
Section  VI . ) 


Lambert,  W.P.,  and  Fruh,  E.G.  Methodology 
to  Evaluate  Alternative  Coastal  Zone  Man¬ 
agement  Policies:  Application  in  the 
Texas  Coastal  Zone.  Special  Report  III: 
A  Methodology  for  Investigating  Fresh 
Water  Inflow  Requirements  of  a  Texas 
Estuary;  Volume  I --Methodology .  Univer¬ 
sity  of  Texas  at  Austin,  Center  for  Re¬ 
search  in  Water  Resources,  Environmental 
Health  Engineering  Research  Laboratory, 
Technical  Report  EHE-76-01,  CRWR-133,  no 
date . 

The  study  addressed  the  water  resource 
management  problem  of  determining  fresh 
water  inflow  requirements  for  a  Texas 
estuary.  A  computer-oriented  methodology 
was  developed  for  assessing  those  re¬ 
quirements.  The  methodology  provided 
a  general,  rational  approach  to  the  in¬ 
flow  problem  without  being  dependent 
upon  specific  machines  and  computer 
programs.  Viability  of  the  methodology 
was  demonstrated  using  existing  computer 
models  within  an  estuarine  management 
scenario  developed  for  Corpus  ChrisLi 
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Bay,  Texas .  The  methodology  has  a  two- 
step  structure.  STEP  1  translates  quali¬ 
tative,  ecologically-oriented  management 
policy  goals  for  an  estuary  into  a  set  of 
net  fresh  water  inflow  requirements. 

STEP  2  produces  the  set  of  upstream  fresh 
water  release  schedules  required  to 
satisfy  those  net  inflow  requirements. 
References . 


Lambert,  W.P.,  and  Fruh,  E.G.  Methodology 
to  Evaluate  Alternative  Coastal  Zone 
Management  Policies:  Application  in  the 
Texas  Coastal  Zone.  Special  Report  III: 
A  Methodology  for  Investigating  Fresh 
Water  Inflow  Requirements  of  a  Texas 
Estuary;  Volume  I I --Appendices .  Univer¬ 
sity  of  Texas  at  Austin,  Environmental 
Health  Engineering  Research  Laboratory, 
Center  for  Research  in  Water  Resources, 
no  date. 

The  study  addresses  the  water  resource 
management  problem  of  determining  fresh 
water  inflow  requirements  for  a  Texas 
estuary.  A  computer-oriented  methodol¬ 
ogy,  a  two-step  procedure,  provides  s 
general,  rational  approach  to  the  inflow 
problem  without  being  dependent  upon 
specific  machines  and  computer  programs. 
Viability  of  the  methodology  is  demon¬ 
strated  by  the  use  of  existing  computer 
models  within  an  estuarine  management 
scenario  developed  for  Corpus  Christi 
Bay,  Texas.  This  volume  contains  the 
five  appendices  to  this  report:  Area 
study;  calibration,  verification,  and 
sensitivity  analysis  of  HYDTID  and 
LOTRAN;  Computer  programs;  selected  com¬ 
putational  procedures;  a  compendium  of 
experimental  results  generated  during 
execution  of  the  illustrative  application 
of  the  investigative  fresh  water  metho¬ 
dology.  An  extensive  bibliography  is 
inc luded . 


Lankford,  R.R.  Coastal  Lagoons  of  Mexico; 
Their  Origin  and  Classification.  Estu¬ 
arine  Processes;  Volume  II,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.l82- 
215. 

The  coastal  zone  of  Mexico  extends  10,000 
kilometers  along  the  borders  of  the  Pa¬ 
cific,  Gulf  of  California,  Gulf  of  Mexico 
and  Caribbean  and  contains  approximately 
125  coastal  lagoons  defined  here  as:  "a 
coastal  zone  depression  below  MHHW,  hav¬ 
ing  permanent  or  ephemeral  communication 
with  the  sea,  but  protected  from  the  sea 
by  some  type  of  barrier."  Mexican 
coastal  lagoons  vary  widely  in  their 
physical  and  environmental  characteris¬ 
tics  and  in  their  degree  of  man's  use  and 
modification.  They  are  geologically 
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classified  according  to  origin  of  the  de¬ 
pression  and  barrier  characteristics  as: 
1.  Differential  Erosion  (usually  drowned 
valleys  but  includes  solution  depres¬ 
sions);  II.  Differential  Terrigenous 
Sedimentation  (typically  associated  with 
fluvial/deltaic  systems);  III.  Barred 
Inner  Shelf  (offshore  barrier  on  inner 
continental  shelf);  IV.  Organic  (usually 
coralgal  but  includes  also  mangrove  and 
other  organisms);  V.  Tectonic-Volcanic 
(directly  linked  with  faulting,  folding, 
or  volcanism).  Many  coastal  lagoons  are 
compounds  of  two  or  more  basic  classes. 
Interrelating  the  original  geomorphic 
characteristics  with  geologic  development 
history,  coastal  oceanography  and  re¬ 
gional  climatology,  one  may  predict  major 
types  of  existing  lagoon  environmental 
systems.  Brief  case  studies  illustrate 
the  main  Mexican  coastal  lagoon  types. 
References  (110  items). 


Lean,  G.H.,  and  Weare,  T.J.  Modeling  Two- 
Dimensional  Circulating  Flow.  Journal 
of  the  Hydraulics  Division,  Proceedings, 
ASCE,  vol.105,  No.HYl,  p.17-26,  January 
1979.  (See  annotation  in  Section  VI.) 


Lee,  T.N.,  and  Rooth,  C.  Water  Movements 
in  Shallow  Coastal  Bays  and  Estuaries. 
University  of  Miami  Sea  Grant  Program, 
Coastal  Zone  Management  Bulletin  Number 
3,  January  1973. 

A  modular  approach  to  the  analysis  of 
mixing  and  flow  characteristics  in  shal¬ 
low  tidal  estuaries  is  presented  using  as 
an  example  the  South  Florida  Biscayne  Bay 
estuary.  The  method  depends  on  isolating 
relatively  simple  characteristic  flow 
regimes  in  different  parts  of  an  estuary. 
These  can  be  considered  as  building 
blocks  which,  when  recombined  in  differ¬ 
ent  configurations,  are  capable  of  yield¬ 
ing  a  qualitative  model  for  any  specific 
estuary.  In  Card  Sound  and  South 
Biscayne  Bay,  tidal-induced  mixing  is 
separated  into  two  flow  regions:  the  in¬ 
terior  of  the  basins  and  the  regions  in 
the  vicinity  of  the  tidal  inlets.  Asym¬ 
metric,  reversing  tidal  flow  in  the  in¬ 
terior  produces  a  preferred  mixing  in  the 
direction  of  flow  which  enhances  down¬ 
stream  diffusion,  resulting  in  salinity 
patterns  aligned  with  the  direction  of 
flow.  This  effect  inhibits  direct  ex¬ 
change  with  the  ocean,  producing  very 
long  residence  times  in  the  interior. 
Direct  exchange  between  the  basins  and 
the  ocean  takes  place  in  a  region  near 
the  inlets  defined  by  a  semicircle  with  a 
radius  approximately  500  times  the  depth 
of  the  inlets.  Wind  effects  were  found 
to  have  a  great  influence  on  exchange 
processes  in  shallow  estuaries.  Wind 
effects  mix  the  estuary  horizontally  and 


vertically  and  can  set  up  a  mean  circula¬ 
tion  that  transports  interior  water  into 
the  direct  exchange  region  of  the  tidal 
inlets,  thereby  substantially  decreasing 
the  basins  residence  time.  References  (2 
items ) . 


Lee,  Y.S.  A  Mathematical  Model  of  Un¬ 
steady,  Two-Layer  Flow  in  a  Highly  Strat¬ 
ified,  Variable-Area,  Tidal  Estuary. 

Ph.D.  Dissertation,  Mississippi  State 
University,  Department  of  Civil  Engineer¬ 
ing,  August  1975.  (See  annotation  in 
Section  VI . ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  Compari 
son  of  Observed  Estuarine  Tide  Data  with 
Hydraulic  Model  Data  by  Use  of  Cross- 
Spectral  Density  Functions.  The  New 
York  City  Rand  Institute,  R-1612-NYC, 
September  1974.  (See  annotation  in 
Section  VI  - ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  Modeling 
of  Three-Dimensional  Flows  in  Estuaries. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE, 
San  Francisco,  California,  September  3-5, 
1975,  vol.I,  p.625-642.  (See  annota¬ 
tion  in  Section  VI.) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Volume  II,  Aspects  of  Com¬ 
putation.  The  Rand  Corporation,  R-1764- 
OWRT ,  June  1975.  (See  annotation  in 
Section  VI ) . 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Volume  IV,  Turbulent 
Energy  Computation.  The  Rand  Corpora¬ 
tion,  R-2187-0WRT,  May  1977.  (See  anno¬ 
tation  in  Section  VI.) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Three- 
Dimensional  Turbulent  Energy  Model  for 
Nonhomogeneous  Estuaries  and  Coastal  Sea 
Systems.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p . 387-405 . 

Three-dimensional  flows  in  water  bodies 
with  nonhomogeneous  density  can  be  com¬ 
puted  effectively  by  use  of  a  finite  dif¬ 
ference  model  which  contains  an  equation 
of  continuity,  equations  describing  con¬ 
servation  of  momentum,  salinity,  tempera¬ 
ture,  subgridscale  energy,  and  an  equa¬ 
tion  of  state.  In  the  model,  vertical 
accelerations  are  neglected,  but  not  the 
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vertical  vt'lui  ii  les.  The  vertical  ex* 
change  coefficients  are  computed  from  the 
subgridscale  energy  intensity.  The  in¬ 
troduction  ol  turbulence  closure  by  com¬ 
puting  vertical  exchange  coel I i c i ent s  in 
the  transport  equations  eliminates  the 
necessity  of  evaluating  exchange  coeffi¬ 
cients  in  the  whole  computation  field, 
but  rather  requires  the  evaluation  ol 
only  a  few  characteristic  parameters. 
Experiments  made  with  the  model  produced 
velocity  d i st r i but  ions  which  typically 
occur  in  coastal  areas.  References 
( 8  t  terns  )  . 
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Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VI, 
Simulation,  Observation,  and  State  Esti¬ 
mation.  The  New  York  City  Rand  Insti¬ 
tute,  R- 1586-NYC ,  September  1974.  (See 
annotation  in  Section  VI.) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VII, 

A  Hindcast.  Rand  Institute,  New  York 
City,  R- l 774-NYC ,  July  1975.  (See  anno¬ 
tation  in  Section  VI.) 
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Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VIII, 
An  Engineering  Assessment.  The  New  York 
City  Rand  Institute,  R-1791-NYC,  December 
1975.  (See  annotation  in  Section  IV.) 
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S.*K.  A  Three-Dimensional  Model  for 
Estuaries  and  Coastal  Seas:  Volume  I, 
Principles  of  Computation.  The  Rand 
Corporation,  R-1417-OWRR,  December  1973. 
(See  annotation  in  Section  VI.) 
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A.B.  A  Three-Dimensional  Model  for 
Estuaries  and  Coastal  Seas:  Volume  III, 
The  Interim  Program.  The  Rand  Corpora¬ 
tion,  R- 1884-OWRT ,  October  1975.  (See 
annotation  in  Section  VI.) 
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Part  3.  Hydrology  and  Hydrodynamics  (A 
Bibliography  with  Abstracts).  Search 
Period  Covered  1964  -  March  1976.  Na¬ 
tional  Technical  Information  Service, 
Springfield,  Va . ,  March  1976.  NTIS/PS- 
76/0130  (Supersedes  NTIS/PS-75/220) . 

(See  annotation  in  Section  IV.) 
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de  centra le  elect rique.  Proceedings, 

XVI lh  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Bra/. ll,  July  2  7  to  August  l,  19  75, 
vo 1.3,  Paper  C22 .  (In  French.)  (See 
annotation  in  Section  VI.) 

Lespine,  E.  Amenagemenl  de  l’esluaire  de 
la  Gironde  (Development  of  the  Gironde 
Estuary).  LA  HOUILLE  BLANCHE,  vol.29. 
No. 1/2,  p.71-78,  1974.  (In  French.) 

(See  annotation  in  Section  VI.) 


Liu,  P.L.-F.,  and  Lennon,  G.P.  Finite 
Element  Modeling  of  Nearshore  Currents 
Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proceedings,  ASCE , 
vo l  .  104  ,  No . WW2 ,  p.175-189,  May  1978. 
(See  annotation  in  Section  VI.) 


Liu,  S.-K.,  and  Nelson,  A.B.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Volume  V,  Turbulent  Energy 
Program.  The  Rand  Corporation,  R-2188- 
OWRT ,  May  1977.  (See  annotation  in 
Section  VI . ) 


Long,  R.R.  Lectures  on  Estuarine  Circula¬ 
tions  and  Mass  Distributions.  The  Johns 
Hopkins  University,  Departments  of  Earth 
&  Planetary  Sciences  and  Mechanics  & 
Materials  Science,  Technical  Report  No. 9 
(Series  C) ,  December  1976. 

The  report  is  concerned  with  the  physical 
aspects  of  estuaries.  A  semi -enclosed 
coastal  body  of  water  which  has  a  free 
connection  with  the  open  sea  and  is  a 
mixture  of  salt  water  and  fresh  water. 

It  usually  possesses  an  estuarine  circu¬ 
lation  of  an  outflow  in  the  upper  layer 
composed  of  a  mixture  of  salt  water  and 
fresh  water  and  an  inflow  in  the  lower 
layers  characterized  by  saltier  sea 
water.  This  report  will  attempt  to  clar¬ 
ify  to  some  extent  the  problem  of  classi¬ 
fying  estuaries.  References,  p.69-72. 


Long,  R.R.  Lectures  on  Turbulence  and 
Mixing  Processes  in  Stratified  Fluids. 

The  Johns  Hopkins  University,  Departments 
of  Mechanics  &  Materials  Science  and 
Earth  &  Planetary  Sciences,  Technical  Re¬ 
port  No. 6  (Series  C) ,  October  1974. 

This  is  a  set  of  notes  based  on  a  set  of 
lectures  for  a  summer  course  "Vertical 
Exchange  Processes  in  the  Sea."  Topic 
(i)  gives  a  background  discussion  of  ba¬ 
sic  fluid  mechanical  problems  and  simple 
turbulence  theory.  Topic  (ii)  discusses 
mixing  in  a  stably  stratified  fluid. 


Si 


Sec  t  i  in  I 


Then ret  it  a  1  Con*  i  dr  ra  t  i  uns 


lop  it,  tilt  ’<  is  concerned  with  the 
Richardson  number,  the  Mux  Richardson 
number  din!  eddy  t  oe  t  M  c  ten  l  s  of  viscosity 
and  buoyant  v  together  with  a  discuss  ion 
of  mass  and  salt  t  rails ieis  at  the  mouth 
ot  an  estuary  and  a  determination  of  the 
depth  ot  the  halocline  m  an  estuary. 

Top u  l  iv  I  contains  a  discussion  ot  the 
surface  layer  ot  the  atmosphere  Topic 
iv*  discusses  density  currents  arid  wake 
10 1  lapse  Topic  (vi )  involves  problems 
in  which  the  earth's  rotation  is  impor¬ 
tant  References  at  end  of  each  topic. 

Long,  H  R  Mass  arid  Salt  Transfers  and 
Ha  lot  (me  Depths  in  an  Estuary.  IEI.LUS, 
vol.jR,  No.*),  p  .  460-4  72  ,  1976. 

The  paper  mnsidets  fluxes  of  brackish 
and  ocean  water  out  of  and  into  an  estu¬ 
ary  as  well  as  the  depth  of  the  halortine 
in  the  estuary  The  discussion  ignores 
the  details  ot  the  mass  distribution  and 
circulations  in  the  mam  body  of  the 
estuary  (except  for  the  halocline  depth) 
and  concentrates  on  determining  the  flow 
conditions  and  interface  depths  in  the 
vicinity  of  the  mouth  The  flow  there  is 
considered  to  be  f r i rt i on  1  ess  and  the 
pressure  hydros! at i v ,  and  the  first  part 
of  the  analysis,  which  assumes  strong 
mixing  (and,  therefore,  a  deep  halocline) 
in  the  estuary,  yields  the  same  results 
as  those  of  Stommel  and  Farmer  for  their 
"overmixed”  state  Phenomena  in  this 
state  are  determined  by  a  non-dimensional 
number  Q  proportional  to  the*  fresh 
water  influx  q^  .  On  the  other  hand,  the* 

problem  can  also  be  solved  when  the  mix¬ 
ing  is  zpro.  The  two  extreme  cases  sug¬ 
gest  a  dependence  on  a  mixing  number  M 
for  arbitrary  mixing.  This  permits  a 
complete  solution  lor  the  ocean  water 
flux,  brackish  water  flux,  depth  of  the 
interface  at  the  mouth,  salinity  of  the 
brackish  water,  depth  of  the  halocline  in 
the  main  body  of  the  estuary  and  height 
above  sea  level  of  the  free  surface  in 
the  estuary,  all  as  functions  of  and 

M  .  An  interestir.g  feature  of  all  solu¬ 
tions  is  the  main  halocline  depth  which 
always  becomes  large  for  both  weak  and 
strong  fresh  water  fluxes  and  therefore 

has  a  minimum  at  a  value  u „  which 

’fm 

varies  with  M  .  This  behavior  has  been 
observed  in  Alberni  Tnlet  in  British 
Columbia  and  in  a  laboratory  experiment 
by  Welander.  Comparison  of  theory  with 
the  Baltic  Sea  leads  to  some  numerical 
results  and  speculations.  References 
(28  items). 


Long,  R.R,  On  the  Depth  of  the  Halocline 
in  an  Estuary.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol.5,  No. 3,  p.551-554, 
July  1975 . 


Long,  R.R  Three- Layer  Circulations  in 
Estuaries  and  Harbors  The  Johns 
Hopkins  University,  Departments  of  Me¬ 
chanics  tk  Materials  Si  ience  and  Earth  6 
Planetary  Silences,  Technical  Report 
N«.  8  (Series  C).  September  1976 

A  theory  is  developed  tor  the  three- layer 
circulation  in  an  overmixed  estuary 
(finite  fresh-water  influx)  or  harbor 
(zero  fresh-water  influx)  accompanying  a 
Iwo-layer  structure  in  the  large  body  of 
watei  outside  A  determinate  set  of  al- 
gebiuii  equations  is  derived  f «» r  the 
gene  t  a  1  use  and  the  form  of  the  equa¬ 
tions  shows  that  lot  zero  tresh-waler 
influx  t he  discharge  from  a  harbor  is 
proportional  to  the  square  root  "f  the 
density  difference  between  the  two  out¬ 
side  fluids.  The  problem  is  solved  com¬ 
pletely  when  there  is  a  uniform  depth  of 
the  fluids  inside  and  outside  the  harbor, 
when  the*  fresh-water  influx  is  zero  and 
when  the*  two  layers  ot  fluid  outside*  the 
harbor  are  of  equa 1  thicknesses.  A 
laboratory  model  reproduced  t  lie  three- 
layer  c  l rc u 1  at i on  ot  t he  theory  Refer¬ 
ences  ( 9  i terns ) . 


Long.  R.R.  Three-Layer  (Circulations  in 
Estuaries  and  Harbors.  Jtd'RNAI.  of 
PHYSICAL  OCEANOGRAPHY,  v  l  7,  N«»  J, 
p. 4 15-42 l,  May  1977. 

A  theory  is  developed  foi  the  three- layer 
circulation  in  an  overmixed  estuary  (fi¬ 
nite  fresh-water  influx)  or  harbor  (zero 
fresh-water  influx)  accompanying  a  two- 
layer  structure  in  the  large  body  of 
water  outside.  A  determinate  set  of  al¬ 
gebraic  equations  is  derived  for  the  gen¬ 
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side  layers  of  water.  A  laboratory  model 
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Niemeyer,  G.  Dong  Wave  Model  Independent 
of  Stability  Criteria.  Journal  of  the 
Waterway,  Port,  Coastal  and  Ocean  Divi¬ 
sion,  Proceedings,  ASCE,  vol.105,  No.WWl, 
p. 51-65,  February  1979.  (See  annotation 
i n  Sect  ion  VI . ) 


Nihoul,  J.C.J.,  Ronday,  F.C.,  Peters,  J.J., 
et  al.  Hydrodynamics  of  the  Scheldt 
Estuary.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.27-53. 

The  Scheldt  Estuary  is  the  Southern 
branch  of  the  Rhine  -  Meuse  -  Scheldt 
delta.  The  natural  evolution  of  the 
delta  has  been,  to  a  large  extent,  in¬ 
fluenced  by  man's  activities:  embanking, 
closing  ol  arms  and  creation  ot  artifi¬ 
cial  fresh  water  lakes.  Since  the  clos¬ 
ing  in  1867  of  the  connection  with  the 
Western  Scheldt,  the  Scheur  and  the 
Oostgat  are  the  only  openings  of  the 
Eastern  Scheldt  to  the  sea.  The  mouth  of 
the  Rhine  is  situated  80  km  to  the  North. 
The  drainrge  basin  of  the  Scheldt  and 

2 

its  tribuaries  covers  some  21.580  km 
in  the  Nrrth-West  of  France,  the  West  of 
Belgium  ; nd  the  South-West  of  the  Nether¬ 
lands.  'he  flow  of  the  Scheldt  River  is 
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generally  small  while  tidal  motions  in 
the  estuary  are  large,  producing  a  fairly 
good  mixing  of  fresh  and  sea  waters. 
Downstream  of  Walsoorden,  the  river  is 
characterized  by  a  complicated  system  of 
channels  often  referred  to  as  "flood"  and 
"ebb"  channels  according  to  how  the  main 
water  motion  occurs  during  flood-tide  or 
ebb-tide.  Such  a  classification  is,  in 
many  cases  oversimplified,  especially  for 
the  Middelgat  channel  and  the  Gat  Van 
Ossenisse  channel  between  Terneuzen  and 
Hansweert .  Upstream  of  Walsoorden,  up  to 
Gentbrugge,  the  river  is  characterized  by 
a  main  channel,  well  defined,  with  occa¬ 
sional  embryos  of  secondary  channels  up¬ 
stream.  References  (12  items). 

Nittrouer,  C.A.,  and  Sternberg,  R.W.  The 
Fate  of  a  Fine-Grained  Dredge  Spoils  De¬ 
posit  in  a  Tidal  Channel  of  Puget  Sound, 
Washington.  JOURNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.45,  No . 1 ,  p. 160-170,  March 
1975.  (See  annotation  in  Section  II.) 


O'Brien,  M.P.  Notes  on  Tidal  Inlets  on 
Sandy  Shores.  U.S.  Army  Corps  of  Engi¬ 
neers,  General  Investigation  of  Tidal  In¬ 
lets,  GITI  Report  5,  February  1976. 

A  program  of  research  conducted  jointly 
by  U.S.  Army  Coastal  Engineering  Research 
Center,  Fort  Belvoir,  Virginia,  and  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg,  Mississippi.  Report 
presents  observations,  theories,  and 
analysis  that  the  author  has  found  ap¬ 
plicable  to  the  rational  design  of 
coastal  inlets.  It  also  presents  various 
memoranda  on  the  behavior  and  sedimentary 
and  hydraulic  characteristics  of  tidal 
inlets  on  sandy  shorelines,  and  is  in¬ 
tended  to  represent  a  source  of  ideas  for 
graduate  thesis  studies,  as  well  as  a 
stimulant  to  other  research  workers  in 
this  field.  Literature  Cited  (12  items). 

O'Brien,  M.P.,  and  Clark,  R.R.  Hydraulic 
Constants  of  Tidal  Entrances  I:  Data 
from  NOS  Tide  Tables,  Current  Tables  and 
Navigation  Charts.  Coastal  and  Oceano¬ 
graphic  Engineering  Laboratory,  Univer¬ 
sity  of  Florida,  Technical  Report  No. 21, 
November  1973. 

Methods  used  in  analyzing  flow  through 
tidal  entrances  on  sandy  coasts  make 
assumptions  regarding  the  geometry  of  the 
inlets  and  related  flow  regime,  which  de¬ 
part  substantially  from  flow  conditions 
at  real  entrances.  A  volume  of  reduced 
data  on  tides,  currents  and  the  geometry 
of  tidal  entrances  is  contained  in  the 
Tide  Tables,  Tidal  Current  Tables  and 
navigation  charts  of  National  Ocean  Sur¬ 
vey.  The  described  approach  makes  use  of 


these  data  to  characterize  the  flow  in 
real  inlets  by  means  of  empirical  coeffi¬ 
cients  which  are  defined  by  a  simple  flow 
relationship.  The  evaluation  of  the  pub¬ 
lished  data  pertaining  to  the  hydraulics 
of  entrances  indicates  that  the  data  are 
sufficiently  accurate  and  representative, 
despite  some  yet  unexplained  discrepan¬ 
cies,  to  permit  the  determination  of  dis¬ 
charge  coefficients  of  inlets,  and  to 
identify  categories  of  entrances  with 
characteristic  flow  regimes.  References 
(22  i terns ) . 


O'Brien,  M.P.,  and  Clark,  R.R.  Hydraulic 
Constants  of  Tidal  Entrances.  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  June  24-28,  1974,  Copen¬ 
hagen,  Denmark,  vol.II,  1975,  Chapter  90 
(p.1546-1565). 

Data  contained  in  the  Tide  Tables,  Cur¬ 
rent  Tables  and  navigation  charts  of  Na¬ 
tional  Ocean  Survey  pertaining  to  tidal 
entrances  along  the  coasts  of  the  conti¬ 
nental  United  States  are  analyzed  to  ob¬ 
tain  flow  coefficients  defined  by  a  sim¬ 
ple  hydraulic  equation.  The  evaluation 
of  the  published  data  indicates  that  the 
data  are  sufficiently  accurate  and  repre¬ 
sentative,  despite  some  unexplained 
anomalies,  to  permit  determination  of  the 
approximate  discharge  coefficients  and, 
more  importantly,  to  identify  categories 
of  flow  regimes  of  inlets.  A  few  conclu¬ 
sions  are:  1.  The  Keulegan  approach  and 
similar  analyses  of  inlet  hydraulics  pro¬ 
vide  a  useful  qualitative  framework  for 
ordering  data  but  they  apply  quantita¬ 
tively  only  to'  sm<s  1  1  inlets  and  lagoons 
with  simple  inlet  channel  geometry.  2. 
The  lag  of  slack  water  in  the  entrance 
channel  after  HW  and  LW  is  a  powerful 
tool  in  the  analysis  of  the  hydraulic 
regime.  It  is  easily  measured  in  the 
field  and  should  become  an  identifying 
chd racterist i c  of  each  entrance.  3.  The 
resistance  coefficient  F  represents  the 
overall  impedance  and  exit  losses,  re¬ 
flections  from  the  lagoon  shore,  fresh 
water  discharge  and  the  configuration  of 
the  channel  between  the  inner  and  outer 
bars.  It  may  be  determined  from  measure¬ 
ments  of  lag  and  maximum  velocity  at  the 
throat  and  the  range  of  ocean  tide.  Ref¬ 
erences  (6  items). 


O'Connor,  B.A.  Sediment  Intrusion  in  a 
Tidal  Lock.  Proceedings,  XVlth  Congress 
of  the  International  Association  for  Hy¬ 
draulic  Research,  Sao  Paulo,  Brazil,  July 
27  to  August  I,  1975,  vol.3,  Paper  C35. 
(See  annotation  in  Section  VI.) 


O’Cornor,  B.A.,  and  Zein,  S.  Numerical 
Modelling  of  Suspended  Sediment. 
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Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  19 74, 
Copenhagen,  Denmark,  vol .  I  I ,  1975,  Chap¬ 
ter  65  (p .  1 109- 1  I  28 ) .  (See  annotation  in 
Sect  ion  VI . ) 


Oertel  ,  G.F.  Post  Pleistocene  Island  and 
Inlet  Adjustment  Along  the  Georgia  Coast. 
JOURNAL  OK  SEDIMENTARY  PETROLOGY,  vol. 45, 
No .  I ,  p.  150-159,  March  1975.  (See  anno¬ 
tation  in  Section  II.) 


Officer,  C.B.  Physical  Oceanography  of 
Estuaries.  OCF.ANUS,  vol.  19,  No. 5, 
p.3-9,  Fall  1976. 

Scientific  understanding  of  the  physics, 
chemistry,  geology,  and  biology  of  estu¬ 
aries  is  inadequate  for  making  environ¬ 
mental  decisions.  Estuarine  hydrodynam¬ 
ics  and  applications  are  discussed.  The 
importance  of  tidal  motions  is  stressed. 
Interest  in  the  geophysics  of  estuaries 
is  increasing  among  researchers.  Refer¬ 
ences  ( 7  items ) . 


Officer,  C.B.  Physical  Oceanography  of 
Estuaries  (and  Associated  Coastal  Wa¬ 
ters).  New  York,  John  Wiley,  1976. 

This  book  gives  a  coordinated  treatment 
of  the  physical  oceanography  of  estuar¬ 
ies  and  related  bodies  of  water,  such 
as  tidal  rivers,  straits,  bays,  and 
lagoons.  The  emphasis  is  first  on  the 
mathematical  theory  and  second  on  ap¬ 
plications  of  the  theory  by  various  in¬ 
vestigators  to  particular  estuarine 
problems.  Some  of  the  topics  include 
Hydrodynami cs ,  Tidal  Phenomena,  Circu¬ 
lation,  Mixing,  and  Pollutant  Dispersion. 
Some  of  the  applications  in  Great 
Britain,  Europe,  Americas  (both  East  and 
West  Coast),  Asia,  Australia,  and  Japan 
are  discussed.  The  approach  of  the  book 
is  toward  an  analytical  description  of 
the  physical  processes  involved.  Little 
mention  is  made  of  computer  or  physical 
models  and  modeling  techniques.  Bibliog¬ 
raphy,  p. 44 1-454. 

Ohlmeyer,  F. ,  and  Berndt ,  D.  Field  and 
Model  Data  of  Spreading  in  Estuaries. 
Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol. Ill,  1975,  Chap¬ 
ter  137  (p . 2357-2367) .  (See  annotation 
i n  Sect  ion  VI . ) 


Olufeagba,  B.J.,  Flake,  R.H.,  and 

Armstrong,  N.E.  A  Boundary  Value  Ap¬ 
proach  for  Estuarine  Water  Quality  Model¬ 
ling  with  Results  for  Jamaica  Bay,  New 
York.  ECOLOGICAL  MODELLING,  vol.l, 
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No.!,  p.  3-3(1,  May  19  75.  (See  annotation 
i j»  Sei t i on  VI.) 

Ordonez,  J.l.  Modeling  Sediment  Deposi¬ 
tion  in  a  Tidal  River.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCE ,  San  Fran¬ 
cisco,  California,  September  i-5,  1975, 
vol- II,  p.  1347-1368.  (See  annotation  in 
Sect  ion  VI . ) 


Orloh,  G.T.  Impact  of  Upstream  Storage* 
and  Diversions  on  Salinity  Balance  in 
Estuaries.  Kstua»me  Processes;  Volume 
II,  Circulation,  Sediments,  and  Transfer 
oi  Material  in  the  Estuary,  edited  by 
Martin  Wiley.  New  York,  Academic  Press, 

1977,  p.3-17.  (See  annotation  in 

Sect  ion  IV .  ) 

Duel  let,  Y.,  and  Cerceau,  J.  Simulation 
of  the  Salinity  Distribution  in  the  St. 
Lawrence  Estuary  by  a  Two-Dimensional 
Mathematical  Model.  Symposium  on  Model¬ 
ing  Techniques,  2nd  Annual  Symposium  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol. II, 
p.1249-1269.  (See  annotation  in  Sec¬ 
tion  V]  .  ) 


Overland,  J.E.,  and  Myers,  V.A.  Model  of 
Hurricane  Tide  in  Cape  Fear  Estuary. 
Journal  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division,  Proc.  ASCE, 
vol.  102,  No . WW4 ,  p.407-424,  November 
1976.  (See  annotation  in  Section  VI.) 


Ozsoy,  E.  Dissipation  and  Wave  Scattering 
by  Narrow  Openings.  University  of 
Florida,  Coastal  and  Oceanographic  Engi¬ 
neering  Laboratory,  Gainesville,  Report 
No.  UFL/COEL/TR-037 ,  October  1977. 

Wave  scattering  characteristics  of  narrow- 
openings  such  as  tidal  inlets,  tsunami 
breakwaters,  and  harbor  entrances  are 
studied  experimentally.  Flow  separation 
and  generation  of  jets  and  vortices  in 
the  near  field  of  the  opening  determines 
the  subsequent  loss  of  energy  and  the 
far-field  scattering  properties.  The 
non-linear  behavior  of  a  narrow  opening 
in  the  presence  of  flow  is  analyzed  in  an 
approximate  manner.  Experimental  proce¬ 
dures  are  complicated  by  shallow  water 
distortion  of  the  waves.  To  overcome 
this  difficulty  the  measured  waveforms 
are  Fourier  analyzed  and  the  spacial  am¬ 
plitude  variations  of  the  incident  and 
reflected  harmonics  obtained.  The  trans¬ 
mission  of  waves  is  reduced  by  the  iner¬ 
tial  reactance  of  the  opening,  and  by 
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flow  separation.  When  inertial  reactance 
is  dominant,  the  response  is  selective  of 
frequency.  However,  when  the  flow  sepa¬ 
ration  is  significant,  wave  transmission 
becomes  dependent  on  amplitude  only.  The 
dissipation  of  energy  is  maximal  in  the 
second  case.  References  (29  items). 


Ozsoy,  E.  Flow  and  Mass  Transport  in  the 
Vicinity  of  Tidal  Inlets.  Coastal  and 
Oceanographic  Engineering  Laboratory, 
University  of  Florida,  Gainesville, 
UFL/COEL/  TR-036,  1977. 

The  flow  and  mass  transport  associated 
with  turbulent  jets  ebbing  from  tidal  in¬ 
lets  are  analyzed  by  including  the 
effects  of  frictional  resistance  and 
topographical  variations  of  the  bottom, 
ambient  cross-currents  and  concentra¬ 
tions,  and  settling  to  the  bottom.  The 
retardation  of  the  jet  due  to  bottom 
friction  results  in  a  rapid  expansion 
that  is  considerably  faster  than  in  the 
case  of  a  classical  jet.  An  offshore- 
sloping  bottom  topography  opposes  this 
effect.  Dilution  within  the  jet  is 
suppressed  due  to  friction,  and  enchanced 
by  an  offshore  sloping  bottom.  In  the 
case  of  sediments,  finer  sediments  are 
transported  to  further  offshore  as  com¬ 
pared  to  coarser  sediments.  Largest  dep¬ 
ositions  occur  near  marginal  shoals. 

Deep  scouring  may  occur  near  the  mouth 
region  at  times  of  extreme  flows.  These 
results  and  their  implications  on  the 
geomorphology  near  tidal  inlets  and 
river  mouths  are  discussed.  References 
(45  items). 


Ozturk,  Y.F.  Seawater  Intrusion  Length  in 
Stratified  Estuaries.  WATER  RESEARCH, 
vo 1 . 4 ,  No. 7,  p . 477-484 ,  July  1970.  (See 
annotation  in  Section  III.) 


Palumbo,  A.V.,  and  Ferguson,  R.L.  Distri¬ 
bution  of  Suspended  Bacteria  in  the  New¬ 
port  River  Estuary,  North  Carolina. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vo 1 . 7  ,  No. 6,  p . 521-529 ,  December  1978. 
(See  annotation  in  Section  II.) 


Parsons,  T.V. ,  and  Fisher,  R.A.  Experi¬ 
ence  with  Radioisotope  Tracing  in  Local 
Tidal  Waters.  WATER  POLLUTION  CONTROL, 
vol.76,  No.l,  p.59-64,  1977.  (See  anno¬ 
tation  in  Section  VII.) 


Partheni ades  ,  E.  Unified  View  of  Wash 
Load  and  Bed  Material  Load.  Journal  of 
the  Hydraulics  Division,  Proc.  ASCE, 
vol.103,  No.HY9,  p.1037-1057,  September 
1977.  (See  annotation  in  Section  VI.) 


Partheniades ,  E.,  Dermisis,  V.,  and  Mehta, 
A.J,  On  the  Shape  and  Interfacial  Re¬ 
sistance  of  Arrested  Saline  Wedges. 
Proceedings,  XVIth  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A19.  (See 
annotation  in  Section  III.) 


Partridge,  P.W.,  and  Brebbia,  C.A.  Qua¬ 
dratic  Finite  Elements  in  Shallow  Water 
Problems.  Journal  of  the  Hydraulics 
Division,  Proc.  ASCE,  vol.102,  No.HY9, 
p.1299-1313,  September  1976.  (See  anno 
tation  in  Section  VI.) 


Pearce,  B.R.,  and  Christodoulou ,  C.C.  Ap¬ 
plication  of  a  Finite  Element  Dispersion 
Model  for  Coastal  Waters.  Proceedings, 
XVIth  Congress  of  the  International  As¬ 
sociation  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.l,  Paper  A4.  (See  annotation  in 
Section  VI . ) 


Pearson,  C.E.,  and  Winter,  D.F.  Computa¬ 
tion  of  Tidal  Flow  in  Well-Mixed  Estu¬ 
aries.  Journal  of  the  Hydraulics  Divi¬ 
sion,  Proc.  ASCE,  vol.102,  No.HY3, 
p . 367-377 ,  March  1976. 

A  new  efficient  procedure  is  developed 
for  computing  periodic  flow  in  well-mixed 
estuaries  of  arbitrary  geometry.  A  har¬ 
monic  analysis  is  performed  in  which 
accurate  representations  of  the  nonlinear 
terms  in  the  equations  of  motion  are  de¬ 
veloped  by  successive  approximation.  At 
each  iteration,  the  modal  coefficients 
satisfy  a  system  of  first-order  equations 
and  boundary  conditions  which  are  com¬ 
bined  in  such  a  way  as  to  promote  algo¬ 
rithmic  efficiency.  The  method  is  illus¬ 
trated  by  applications  to  a  model  river 
estuary  and  to  a  deep  inlet  with  a  sill. 
Accuracy  is  demonstrated  for  the  former 
case  (where  nonlinear  effects  are  strong) 
by  close  agreement  with  results  obtained 
from  a  time-stepping  method.  The  method 
appears  to  be  very  efficient,  and  compu¬ 
tation  time  may  be  less  than  10%  of  that 
required  by  conventional  time-stepping 
procedures.  Analysis  of  multiple 
branches  and  networks  of  estuaries  is 
also  considered.  References  (11  items). 


Pearson,  C.E.,  and  Winter,  D.F.  On  the 
Calculation  of  Tidal  Currents  in  Homoge¬ 
neous  Estuaries.  JOURNAL  OF  PHYSICAL 
OCEANOGGRAPHY,  vol.7,  No. 4,  p.520-531, 
July  1977. 

The  paper  describes  a  new  approach  to  the 
computation  of  tidal  flow  in  homogeneous 


estuaries  with  irregular  boundary  config¬ 
urations  ami  ot  arbitrary  depth.  The 
governing  equations  are  the  standard  ver¬ 
tically  integrated  expressions  of  momen¬ 
tum  and  mass  conservation  including  the 
etlects  of  Coriolis  acceleration,  surface 
wind  stress  and  bottom  friction.  The  mo¬ 
tion  is  assumed  to  be  periodic  and  the 
original  lime-dependent  equations  are  re¬ 
placed  by  a  set  of  modal  equations  ob¬ 
tained  by  Fourier  decomposition,  with  the 
nonlinear  terms  being  treated  by  an  iter¬ 
ation  technique.  Two  types  of  boundary 
conditions  at  the  junction  of  the  estuary 
with  the  sea  are  considered:  l)  the 
specification  of  tidal  height  as  a  func¬ 
tion  of  time  across  the  mouth,  and  2) 
continuity  of  height  and  velocity  at  the 
mouth  when  a  source  at  sea  generates 
waves  propagating  toward  the  estuary.  It 
is  shown  that  the  boundary  value  problems 
as  expressed  by  the  modal  equations  and 
the  boundary  conditions  in  each  case  can 
be  rephrased  in  terms  of  variational 
principles.  The  variational  principle  is 
then  used  together  with  a  finite  element 
method  to  solve  for  the  unknown 
variables--water  surface  height  and 
depth-averaged  velocities.  For  the  pur¬ 
pose  of  illustration  the  method  is  ap¬ 
plied  to  estuaries  with  semi -el  1 ipt ica 1 
boundaries  and  various  bottom  profiles. 

It  appears  that  the  method  can  provide 
both  computational  speed  and  numerical 
accuracy  in  a  wide  variety  of  problems  of 
practical  interest  References 
(14  items). 


Pearson,  C.E.,  and  Winter,  D.F.  Two-Layer 
Analysis  of  Steady  Circulation  in  Strati¬ 
fied  Fjords.  Hydrodynamics  of  Estuaries 
and  Fjords;  Proceedings  of  the  9th  Liege 
Colloquium  on  Ocean  Hydrodynamics,  1977, 
p . 495-514 . 

In  deep,  narrow,  fjord-type  inlets  with 
copious  runoff  near  the  head,  freshwater 
inflow  produces  a  surface  slope  and  a 
pressure  gradient  which  drives  a  brack¬ 
ish,  near-surface  layer  seaward;  at 
greater  depths  a  denser,  saline  layer  de¬ 
rived  from  oceanic  water  moves  landward. 
The  paper  describes  a  self-consistent 
two-layer  representation  of  this  mode  of 
inlet  flow,  generally  referred  to  as 
"estuarine  circulation."  Our  approach  is 
different  from  other  layered  analyses  in 
that  the  present  model  includes  important 
effects  of  variations  in  mass  density, 
channel  width  and  depth,  and  also  allows 
for  turbulent  and  advert ive  exchange  be¬ 
tween  the  deep  and  near-surface  layers. 
The  starting  point  of  the  analysis  is  a 
set  of  equations  expressing  incompressi¬ 
bility  and  conservation  of  mass  and  hori¬ 
zontal  momentum  in  each  zone.  Transfer 
of  mass  and  momentum  across  the  interface 
between  the  layers  is  parameterized  by 


two  interzonal  exchange  flux  rates,  F^ 
and  F  ,  representing  the  upward  and 

downward  rate  of  fluid  flow  per  square 
meter  of  inter  facial  area.  When  the 
t ime-averaged  mass  density  variations  can 
be  estimated  from  field  data,  then  the 

flux  rates,  F  and  F,  ,  can  be  in- 
u  d 

ferred  entirely  from  known  or  measurable 
quantities.  Two  integrals  of  the  motion 
are  immediately  available,  and  the  mathe¬ 
matical  problem  is  reduced  to  solving  a 
pair  of  nonlinear  equations  for  the  layer 
cross-sect i ona 1  areas.  By  way  of  illus¬ 
tration,  the  procedure  is  applied  to 
Knight  Inlet,  a  deep,  stratified  fjord  on 
the  Pacific  Northwest  coastline.  Refer¬ 
ences  (10  i terns ) . 

Pearson,  C.R.,  and  Carter,  L.  The  Appli¬ 
cation  of  Simple  Models  for  the  Predic¬ 
tion  of  Effluent  Dispersal  in  Estuaries. 
EFFLUENT  AND  WATER  TREATMENT  JOURNAL, 
vol.12,  No. 9,  p.472-474,  September  1972. 
(See  annotation  in  Section  IV.) 


Pedersen,  F.B.  A  Brief  Review  of  Present 
Theories  of  Fjord  Dynamics.  Hydrodynam¬ 
ics  of  Estuaries  and  Fjords;  Proceedings 
of  the  9th  Liege  Colloquium  on  Ocean 
Hydrodynamics,  1977,  p.407-422. 

Measurements  in  fjocds  and  in  laborator¬ 
ies  as  well  as  theories  show  clearly  that 
the  basic  assumption  in  all  the  present 
theories  concerning  similarity  is  not 
fulfilled.  Further  on,  it  has  been  dem¬ 
onstrated  that  an  approach  using  an  in¬ 
terfacial  shear  stress  and  an  entrainment 
function  is  sufficient.  This  gain  in 
knowledge  could  not  have  been  obtained 
without  the  present  theories.  The  next 
step  in  developing  a  fjord  theory  is  to 
cancel  the  similarity  assumptions  con¬ 
cerning  the  velocity  and  density  pro¬ 
files.  This  demands  that  quite  new  ideas 
are  introduced  in  the  fjord  theories. 

One  practical  way  is  to  extend  the  set  of 
equations  by  the  conservation  equations 
for  the  turbulent  kinetic  energy,  the 
Reynolds'  shear  stress,  the  mass  deficit 
flux,  etc.  In  this  way  it  may  be  possi¬ 
ble  to  set  up  a  general  fjord  theory  ap¬ 
plicable  to  all  types  of  fjords.  The 
only  problem  is  how  to  simulate  the  con¬ 
servation  equation  for  the  turbulent 
properties.  A  first  step  in  this  direc¬ 
tion  has  been  made  by  the  author.  If  we 
confine  ourselves  to  the  interfacial 
equilibrium  layer  for  type  1  fjords,  the 
extended  sets  of  equations  can  be  solved 
ana lyt i ca 1 1 y .  In  this  way  the  following 
quantities  have  been  evaluated:  The 
eddy  viscosity  for  momentum  and  salt, 
the  velocity  and  the  density  gradient, 
the  Monin-Ubokhov  length  scale,  the 
dissipation  length  scale,  the 
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Brunt -Vaiasala  frequency,  the  gradient 
and  the  flux  Richardson  number.  It  is 
probably  impossible  to  go  much  further 
analytically,  but  by  means  of  computers 
the  way  is  prepared  for  further  progress 
in  fjord  models.  References  (13  items). 
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Novosibirsk  (U.S.S.R.),  1972,  Paper  19. 
(See  annotation  in  Section  III.) 


Percy,  K.L.,  Bella,  D.A. ,  Sutterlin,  C.  , 
et  al.  Descriptions  and  Information 
Sources  for  Oregon  Estuaries.  Oregon 
State  University,  Sea  Grant  College  Pro¬ 
gram,  May  1974.  (See  annotation  in  Sec¬ 
tion  VIII.) 


Perrels,  P.A.J.,  and  Karelse,  M.  A  Two- 
Dimensional  Model  for  Salt  Intrusion  in 
Estuaries.  Hydrodynamics  of  Estuaries 
and  Fjords;  Proceedings  of  the  9th  Liege 
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p.107-125.  (See  annotation  in  Sec¬ 
tion  VI.) 
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Estuary;  A  Symposium  held  in  the  Rooms  of 
the  Royal  Society  of  Edinburgh,  Edinburgh 
(Scotland),  5  December  1973.  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vol.75,  Parts  1/2,  1975.  (See 
annotation  in  Section  VIII.) 


Pickral,  J.C.,  and  Odum,  W.E.  Benthic  De¬ 
tritus  in  a  Saltmarsh  Tidal  Creek.  Es¬ 
tuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.280- 
292.  (See  annotation  in  Section  VII.) 


Pickrill,  R.A.  Effects  of  Boat  Wakes  on 
the  Shoreline  of  Lake  Manapouri .  NEW 
ZEALAND  ENGINEERING,  vol.33.  No . 9 ,  p.194- 
198,  September  1978.  (See  annotation  in 
Section  VI . ) 


Pinless,  S.J.  The  Reduction  of  Artificial 
Boundary  Reflections  in  Numerically  Mod¬ 
elled  Estuaries.  The  Institution  of 
Civil  Engineers,  Proceedings,  vol.59, 

Part  2,  p . 255-264 ,  June  1975.  (See 
annotation  in  Section  VI.) 


Pitts,  F.H.,  and  Farmer,  R.C.  A  Three- 
Dimensional,  Time-Dependent  Model  of 
Mobile  Bay.  Final  Report.  Louisiana 
State  University,  Baton  Rouge,  Department 


of  Chemical  Engineering,  October  1976. 
444p.  (See  annotation  in  Section  VI.) 


Pollock,  T.J.,  and  Wallis,  I.G.  Disper¬ 
sion  and  Tidal  Flushing  in  Hann's  Inlet. 
Geophysical  Fluid  Dynamics  Laboratory, 
Monash  University,  Clayton,  Victoria, 
Australia,  G.F.D.L.  Report  No. 45,  Issued 
November  1971,  Re-issued  August  1974. 
(See  annotation  in  Section  VIII.) 


Pollock,  T.J.,  Hinwood,  J.B.,  O'Brien, 

W.T.,  et  al.  Calibration  Data  for  a 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p.276-283.  (See  annotation  in 
Section  VII.) 


Ponce,  V.M.,  Indlekofer,  H.,  and  Simmons, 
D.B.  Convergence  of  Implicit  Bed  Tran¬ 
sient  Models.  Journal  of  the  Hydraulics 
Division,  Proceedings,  ASCE,  vol.105, 

No . HY4,  p . 351-363,  April  1979.  (See 
annotation  in  Section  VI.) 


Posmentier,  E.S.,  and  Rachlin,  J.W.  Dis¬ 
tribution  of  Salinity  and  Temperature  in 
the  Hudson  Estuary.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol.6,  No. 5,  p.775-777, 
September  1976. 

Vertical  salinity  profiles  in  the  Hudson 
Estuary  are  extremely  variable,  and  often 
contain  f inest ructure  similar  to  that  in 
oceanic  stratification.  This  finestruc- 
ture  may  be  caused  by  the  stability- 
dependent  vertical  diffusion  of  salt. 

The  interpretation  of  T-S  diagrams  indi¬ 
cates  that,  to  a  first  order,  temperature 
and  salinity  are  controlled  by  conserva¬ 
tive  mixing  processes,  and  that  residence 
time  in  the  Estuary  is  approximately  one 
or  two  weeks.  References  (7  items). 


Prandle,  D.  A  Numerical  Model  of  the 

Southern  North  Sea  and  River  Thames.  In¬ 
stitute  of  Oceanographic  Sciences, 

Bidston  Observatory,  Birkenhead, 

Cheshire,  Report  No. 4,  1974.  (See  anno¬ 
tation  in  Section  VI.) 


Prandle,  D.  Storm  Surges  in  the  Southern 
North  Sea  and  River  Thames.  Proceedings 
of  the  Royal  Society  of  London,  Series  A, 
Mathematical  and  Physical  Sciences, 
vol.344,  p.509-539,  August  12,  1975. 

(See  annotation  in  Section  VI.) 
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teraction  in  the  Southern  North  Sea. 
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Proceedings  of  the  9th  Liege  Colloquium 
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(See  annotation  in  Section  VI.) 
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Effluents  Discharging  to  the  Tees  Estu¬ 
ary.  WATER  POLLUTION  CONTROL,  vol. 74, 
No.l,  p.63-78,  1975.  (See  annotation  in 
Sect  ion  IV.) 


Pritchard,  D.W.  Distribution  of  Contami¬ 
nants  and  Excess  Heat  in  the  Bush  River 
and  Romney  Creek  from  the  Proposed  Perry¬ 
man  Electric  Power  Plant.  Chesapeake 
Bay  Institute,  The  Johns  Hopkins  Univer¬ 
sity,  Special  Report  58,  Reference  76-13, 
September  1976.  (See  annotation  in  Sec¬ 
tion  IV .  ) 
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The  Columbia  River  Estuary  and  Adjacent 
Ocean  Waters;  Bioenvi ronmenta 1  Studies. 
University  of  Washington  Press,  Seattle 
and  London,  1972.  868p.  (See  annota¬ 

tion  in  Section  IV.) 


Prych,  E.A.,  and  Haushiid,  W.L.  Water 
Quality  Model  of  a  Salt-Wedge  Estuary. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE , 
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1975,  vol.ll,  p . 1 138-  1155.  (See  annota¬ 
tion  in  Section  VI.) 
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J.D.  Numerical  Model  of  the  Salt-Wedge 
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(See  annotation  in  Section  VI.) 


Quetin,  B.  The  Effect  of  Wind  on  Currents 
and  Diffusion  in  Coastal  Sea  Areas. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.III,  1975,  Chap¬ 
ter  140  (p. 2391-2400) . 

The  calculation  of  turbulent  flow  using 
Navier's  equations  assumes  the  introduc¬ 
tion  of  a  turbulent  viscosity  coefficient 
the  value  of  which  is  normally  constant, 
conforming  with  Boussinesq's  hypothesis. 
It  was  shown  that  setting  aside  this  hy¬ 
pothesis,  a  velocity  profile  quite  dif¬ 
ferent  to  that  resulting  from  the  classic 
theory  is  obtained  in  the  case  of  flow 
induced  by  wind.  This  result  appears  to 
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be  confirmed  by  the  tests  carried  out  in 
the  Mediterranean.  The  advantage  ot  this 
method  is  that  it  gives  the  vertical  tur¬ 
bulent  diffusion  which  is  of  particular 
interest  to  pollution  studies.  Bibliog¬ 
raphy  ( 7  i terns  )  . 
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p. 1237-1248.  (See  annotation  in  Sec¬ 
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in  Section  VI . ) 
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annotation  in  Section  VIII.) 


Reid,  R.O.,  and  Whitaker,  R.E.  Wind- 
Driven  Flow  of  Water  Influenced  by  a 
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bors  and  Coastal  Engineering  Division, 
Proc.  ASCE,  vol.102,  No.WWl,  p. 61-77, 
February  1976. 

A  time-dependent  numerical  model,  which 
treats  fully  evolved  wind-driven  canopy 
flow  as  a  coupled  two-layer  system,  is 
developed.  The  interfacial  stress  is 
formulated  in  terms  of  a  coupling  coef¬ 
ficient  and  the  flow  differential.  The 
resistance  afforded  by  a  vegetative 
canopy  is  parameterized  in  terms  of  a 
drag  coefficient  and  dimensional  proper¬ 
ties  of  the  canopy  elements.  With  flow 
confined  strictly  to  the  canopy,  the 
calming  effect  of  the  canopy  is  intro¬ 
duced  through  a  sheltering  coefficient. 
The  canopy  is  modeled  as  a  set  of  rigid 
uniform  structures  oriented  normal  to  the 
flow  and  evenly  distributed  with  speci¬ 
fied  density  over  the  bottom.  The  algo¬ 
rithm  is  tested  by  simulating  the  steady- 
state  water-surface  profiles  observed  in 
a  laboratory  channel  containing  wire 
screen  obstructions.  The  model  is  ap¬ 
plied  next  to  a  wind-driven  rectangular 
basin  with  simulated  vegetation  specified 
over  half  the  bottom.  References 
(6  items). 


Remote  Sensing  of  the  Environment;  Part  2: 
Dynamics,  A  Bibliography  with  Abstracts. 
National  Technical  Information  Service, 
NTIS/PS- 78/0564,  June  1978.  (See  anno¬ 
tation  in  Section  Vll.) 


Renger,  E.,  and  Partenscky,  H.-W.  Stabil¬ 
ity  Criteria  for  Tidal  Basins.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.II,  1975,  Chap¬ 
ter  93  (p. 1605-1618) .  (See  annotation 
in  Section  II . ) 


Richey,  E.P.,  and  Nece,  R.E.  Flushing  and 
Mixing  Characteristics,  East  Bay  Small 
Boat  Basin.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 50, 

July  1977.  (See  annotation  in  Sec¬ 
tion  VI.) 


Ri jkswaterstaat ,  Delft  University  of  Tech¬ 
nology,  and  Delft  Hydraulics  Laboratory, 
The  Netherlands.  Salt  Distribution  in 
Estuaries;  Proceedings  of  a  Seminar  held 
in  1974,  by  authors  of  Ri jkswaterstaat , 
Delft  University  of  Technology,  and  Delft 
Hydraulics  Laboratory,  The  Hague,  The 
Netherlands.  Ri jkswaterstaat  Communica¬ 
tions  No. 26  and  Delft  Hydraulics  Labora¬ 
tory  Publication  No. 169,  1976.  (See 
annotation  in  Section  III.) 


Roberts,  W.P. ,  and  Pierce,  J.W.  Deposi¬ 
tion  in  Upper  Patuxent  Estuary,  Maryland, 
1968-1969.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vo 1 . 4 ,  No. 3,  p.267-280.  May 
1976.  (See  annotation  in  Section  II.) 


Robinson,  I.S.  Tidal  Response  of  a  Wedge- 
Shaped  Estuary  to  the  Installation  of  a 
Tidal  Power  Barrage:  A  Simplified  Ap¬ 
proach.  INSTITUTION  OF  CIVIL  ENGINEERS, 
PROCEEDINGS,  Part  2,  vol.65,  p.773-790, 
December  1978.  (See  annotation  in  Sec¬ 
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tion  in  Section  VI.) 
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A  quasi-linearized,  steady-state  model  of 
nutrient-phytoplankton  interactions  has 
been  constructed  for  the  Chesapeake  Bay 
system  to  provide  a  first  basis  for  allo¬ 
cation  of  nutrient  discharges.  The  re¬ 
sults  of  the  data  and  model  evaluations 
indicate  that  phosphorus  rather  than 
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nitrogen  generally  is  the  limiting  nutri¬ 
ent  for  phytoplankton  growth  in  the 
Chesapeake  Bay  above  the  Potomac  River. 
The  most  significant  sources  of  nutrients 
to  the  bay  are  from  the  Baltimore  metro¬ 
politan  area  and  the  Susquehanna  River. 
For  the  periods  analyzed,  it  was  esti¬ 
mated  from  the  model  verification  analy¬ 
sis  that  50  and  10%  of  the  total  phospho¬ 
rus  inputted  to  Baltimore  Harbor  and  the 
Back  River,  respectively,  reach  the 
Chesapeake  Bay.  Estimates  of  the  impact 
on  phytoplankton  biomass,  as  measured  by 
chlorophyll  a,  as  a  result  of  reduced 
phosphorus  discharges  are  determined  from 
the  model  for  different  regions  of  the 
bay.  References  (8  items). 
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A  stochastic  model  for  a  one-dimensional 
estuary  has  been  formulated.  It  was 
found  that  with  the  addition  of  a  single 
new  parameter,  a  stochastic  model  can  be 
build  from  its  deterministic  counterpart. 
The  derivation  was  of  sufficient  general¬ 
ity  to  permit  any  number  of  components 
and  any  reasonable  system  configuration 
to  be  handled.  All  systems  parameters, 
conditions,  and  forcing  function  could  be 
continuous  functions  of  time  (not  just 
tidal  phase),  position,  and  if  necessary, 
other  factors.  The  stochastic  develop¬ 
ment  which  utilizes  this  deterministic 
model  was  presented  in  an  earlier  article. 
The  Potomac  estuary  was  modeled  for  the 
period  January  1969  -  October  1969.  Mea¬ 
sured  and  predicted  concentrations  were 
compared  in  their  means  and  in  the  distri¬ 
butions  with  good  agreement.  The  use  of 
this  model  for  modeling  other  estuaries 
is  recommended.  References  (17  items). 
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transport  in  May  and  June  1975  is  an 
outflow  which  appears  to  be  driven  pri¬ 
marily  by  slowly  falling  coastal  water 
levels.  Rising  coastal  water  levels  in 
July  1976  appear  to  be  responsible  for  a 
net  inflow  into  the  bay.  In  each  study, 
non-tidal  current  variations,  occurring 
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Ekman  transport  produced  by  longshore 
windstress,  and  an  inverse  barometer 
effect.  References  (9  items). 


Smith,  S.L.  The  Role  of  Zooplankton  in 
the  Nitrogen  Dynamics  of  a  Shallow  Estu¬ 
ary.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.7,  No. 6,  p. 555-565,  December 
1978. 
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from  the  estuary  at  Beaufort,  North 
Carolina,  during  September  through  April 
in  1973  and  1974  varied  with  species, 
sex,  season,  and  feeding  state.  The  rate 
of  ammonia  assimilation  by  phytoplankton 
was  greatest  in  September  and  April,  and 
there  were  no  significant  differences 
associated  with  tidal  changes.  Rates  of 
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ammonia  jssimi  Idt  ion  by  phytoplankton 

ranged  t rom  1  to  10!  mg  N  m  day  *  while 
ammonia  release  by  zooplankton  ranged 

from  0.1  to  9.7  mg  N  m  ^  day  V  The  pro¬ 
ductivity  of  the  phytoplankton  in  the 
estuary  must  depend  largely  upon  regener¬ 
ated  nitrogen  since  the  maximum  rale  of 
assimilation  of  ammonia  by  phytoplankton 
was  often  the  same  as  total-nitrogen  up¬ 
take  estimated  from  primary  productivity. 
The  average  rate  of  ammonia  release  by 
zooplankton  was  8%  of  the  average  ammonia 
assimilation  by  phytoplankton.  1  con¬ 
clude  that,  while  all  sources  of  regener¬ 
ated  nitrogen  are  used  and  therefore  of 
value  in  a  system  depending  almost  to¬ 
tally  upon  regeneration,  zooplankton  are 
not  the  major  source  of  regenerated 
nitrogen  in  this  estuary.  References 
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by  tide  or  sea  breeze,  tends  to  bypass 
the  inlet  by  deflecting  seaward  at  the 
jetty.  During  ebb  tide,  these  currents 
can  still  operate  in  strength  in  the 
underlayer,  bypassing  the  inlet  beneath 
the  buoyant  jet  or  approaching  the  inlet 
under  a  laterally  expanding  effluent 
along  the  adjacent  surf  zone.  The  efflu¬ 
ent  discharging  with  the  jet  can  undergo 
strong  buoyant  expansion  into  the  adja¬ 
cent  coast,  forming  a  partially  diluted 
effluent  pool  against  the  shore  under  a 
sea  breeze.  The  land  breeze  and  the 
instability  at  the  density  boundary  be¬ 
tween  this  nearshore  effluent  pool  and 
the  undiluted  off-shore  water  are  the  two 
most  important  factors  affecting  the 
eventual  dispersion  and  diffusion  of  the 
tidal  inlet  effluent.  References 
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Two  irregularly  flooded  brackish  marshes 
of  the  Chesapeake  Ray  estuarine  system 
were  studied  to  detect  patterns  of  tidal 
nutrient  exchange  and  utilization.  A  5.7 
ha  marsh  on  the  Choptank  River  was  moni¬ 
tored  monthly  from  October  1974  to  August 
1975  for  dissolved  inorganic  nitrogen  and 
phosphorus.  During  these  diurnal  sam¬ 
plings,  nutrient  exchange  with  the  estu¬ 
ary  was  eliminated  by  a  tidal  gate  and 
total  aquatic  oxygen  metabolism  was  mea¬ 
sured.  During  winter,  photosynthesis 
exceeded  respiration,  and  total  nitrogen 

increased  to  80  pg-at  liter  ^  and  the 
declined  through  spring  to  8  pg-at 

liter  \  Phosphate  varied  erratically 

f  rom  0.8  to  4 .  }  pg-at  liter  .  Tidal 
import  and  export  of  the  above  nutrients 
were  also  monitored  monthly  from  January 
to  June  1975.  During  winter,  there  ap¬ 
pears  to  be  a  net  flow  of  inorganic 
nitrogen  and  phosphorus  to  the  estuary. 

In  spring  this  pattern  is  reversed  for 
both  nutrients.  Two  years  tidal  flow- 
data  from  a  laiger  127  ha  marsh  on  the 
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Patuxent  River  revealed  that  dissolved 
inorganic  nitrogen  is  also  taken  up  in 
May,  June  and  July.  However,  when  the 
dissolved  organic  fraction  is  also  con¬ 
sidered,  net  nitrogen  flow  was  always  to 
the  estuary  in  every  month  sampled.  It 
is  estimated  that  the  dissolved  nitrogen 

-2  - 1 

flux  from  the  marsh  was  4.14  g  m  yr  , 
or  about  18-82%  of  the  estimated  nitrogen 
of  the  vegetation.  Also,  the  net  annual 
flux  of  dissolved  phosphorus  was  0.19  g 
-2  - 1 

m  yr  to  the  estuary  or  8-23%  of  the 
phosphorus  in  standing  crop.  Data  from 
both  marshes  suggest  that,  in  contrast  to 
previously  studied  high  salinity  marshes, 
brackish  marshes  act  more  as  sources  of 
nutrients  to  the  estuary.  However,  these 
marshes  may  be  trapping  some  nutrients, 
either  from  upland  areas  surrounding 
them,  or  possibly  from  infrequent  massive 
river  deposition.  References  (42  items). 
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Diffusion  measurements  in  estuarine, 
coastal  and  open-sea  waters  around  Eng¬ 
land  are  discussed.  The  results  are 
classified  as  simple  or  complex,  depend¬ 
ing  on  the  relative  importance  of 
moderate-scale  eddies.  The  importance  of 
vertical  shear  diffusion  associated  with 
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Measurements  of  the  exchange  character¬ 
istics  at  tidal  inlets  are  presented  and 
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ized  conceptual  model.  The  conceptual 
model  considers  the  primary  cause  of  ex¬ 
change  to  be  the  result  of  the  differ¬ 
ences  in  flow  patterns  away  from  and 
toward  an  inlet.  The  efflux  from  an  in¬ 
let  is  considered  to  occur  as  a  separated 
flow  whereas  a  sink-type  attached  pattern 
is  assumed  for  flow  toward  the  inlet. 

The  combined  results  of  these  two  pat¬ 
terns  is  an  effective  lateral  mixing. 
Field  measurements  were  conducted  from  an 
anchoreil  boat  and  a  dye  injection  and 
monitoring  approach  were  utilized.  The 
measured  results,  expressed  as  "Basin 
Mixing  Coefficients"  are  presented  for 
three  inlets  and  are  interpreted  in  terms 
of  the  geometric  and  flow  characteristics 
of  the  inlet  and  adjacent  waters.  Refer¬ 
ences  (4  items). 


Tee,  K.T.  Tide- Induced  Residual  Current, 
a  2-D  Nonlinear  Numerical  Tidal  Model. 


i  on 


JOURNAL  id  MARINE  RESEARCH,  vol.j4,  No  4, 
p  .  bOi-hjH  ,  November  19  7b  (See  aniU'tj- 
t  i on  i n  Set  t  i on  VI.) 

Teiibriet  ,  Ml)  ,  and  Noyc  ,  B  ?  Numerical 
S  mm  1  at  i  .ni  of  Tidal  and  Thermal  Propaga¬ 
tion  i  ft  a  Shallow  channel  .  filth 
An.st  i  a  l  as  i  an  iniiicren  <•  on  Hydraulics  and 
fluid  Mechanics,  University  ot  Canlet- 
t* ii  i  y  ,  l  h  :  i  st  c  hu i  t  h,  New  Zea  1  and  ,  9-  1  i  l)e  - 
t  ember  |  '1 ' 4  ,  lain  1  e  rein  e  Proceedings, 
vo  I  11,  p  .  294-  10  1  .  (See  annotation  in 
Sec  t  i  .in  VI. 


Texts  Water  Development  Board  Techniques 
lot  Evaluating  t  lie  Effects  of  Water  Re- 
.loune?.  Development  on  Estuarine  Environ¬ 
ments  Texas  Depa  r  t  rnent  of  Water  Re¬ 
sources,  j.P-73,  1978.  (See  annotation 
i  it  Sec  t  i  on  VI  .) 


Thacker,  w.C.  Irregular  hi  id  Einite- 
Ditfeierue  Techniques:  Simulations  of 
Oscillations  in  Shallow  Circular  Basins. 
JOURNAL  OF  PHYSICAL  OCEANOGRAPHY,  vol.7. 
No. 2,  p  284-292.  March  197 7  (See  anno 
l at i on  i n  Sec  t i on  VI.) 


Thatcher,  M  l..,  and  Haileman,  D.R.F 

DeveJ of  men t  and  Application  of  a  Deter¬ 
ministic  Time-Varying  Salinity  Intrusion 
Model  for  the  Delaware  Estuary  (MIT  - 
TSIM)  Prepared  lor  the  Delaware  River 
Basin  Commission,  November  1978  2  vo 1 

umes .  (See  an not  at i on  in  Section  111) 


Thatcher,  M  !..  ,  Pearson,  H.W.,  and  Mayor- 
Mo  ra,  R  F.  Application  of  A  Dynamic 
Network  Model  to  Hydraulic'  and  Water 
Quality  Studies  of  the  St.  Lawrence 
River  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE ,  San  Ir  iiu  isco, 
California,  September  t-S,  1973,  vol.ll, 
p. 1196-1219.  (See  a  nil  ot  a  t  i  on  in 
Sec  t i on  VI.) 


Ihomann,  K.V.,  Di  Toro,  DM  ,  and  o' Conner, 
D.  /.  preliminary  Model  of  Potomac  Estu¬ 
ary  Phyt op I ankt on .  Journal  of  the  En¬ 
vironmental  Engineering  Division,  Pick. 
ASCE,  vo  1.100,  No  EE),  p.  699-7  IS,  lime 
1974.  (See  annotation  in  Section  VI.) 


Thompson.  W.W and  Dalrymple,  K.A.  A 
History  of  Indian  River  Inlet.  Delaware. 
SHORE  AND  BEACH,  vol.44,  No  .  2 .  p.24-U. 
July  1976.  (See  annotation  in  St c - 
l i on  II) 
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Thorn,  M.F.C.  Deep  Tidal  Flow  over  a  Fine 
Sand  Bed.  Proceedings,  With  Congress 
of  the  1 nte rnat t ona 1  Association  tor  Hy¬ 
draulic  Research,  Sao  Paulo,  Brazil, 

July  2  7  to  August  !,  1975,  vol.l,  Paper 
A27.  (See  annotation  m  Section  II.) 


Thornton,  E.B.,  and  Homer,  L.S.  Compari¬ 
son  of  Hydraulic  and  Numerical  Tidal 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  ot  ASCE,  San  Francisco, 
California,  vol.ll,  September  3-5,  1975, 
p.  1.111*1328.  (See  annotation  in  Sec- 
t ion  VI.) 


Timmerman,  H.  Meteorological  Effects  on 
Tidal  Heights  in  the  North  Sea.  Royal 
Netherlands  Meteorological  Institute, 

KNM 1  - 102-99 ,  1977. 

The  parameters  (wind,  atmospheric  pres¬ 
sure  gradients,  astronomical  forces) 
causing  variations  in  the  height  of  the 
sea-level  in  the  North  Sea,  particularly 
around  Dutch  coastal  regions,  are  first 
discussed  and  statistical  and  physical 
investigations  of  the  influence  of  meteo¬ 
rological  forces  on  the  sea  are  reviewed. 
A  method  for  the  computation  of  the  devi¬ 
ation  ot  water  levels,  related  to  the 
hydrodynamic  equations,  is  discussed  with 
app 1 i cat i ons .  References  (41  items). 


Tomczak,  M.,  and  Diaz,  C.G.  A  Numerical 
Model  of  the  Circulation  in  Cienft.egos 
Bay,  tuba.  ESTIARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.l,  No. 4,  p.  191-412,  October 
19  75.  (See  annotation  n  Section  VI.) 


Townsori,  J.M.  An  App  lie  at  -on  of  the 

Met  hint  of  Characteristics  to  Tidal  Calcu¬ 
lations  in  Ix-y-tl  Space.  JOURNAL  OK 
HYDRAULIC  RESEARCH,  vd.12.  No. 4,  p  499- 
52).  1974 

The  method  of  t ha r ac l e r i si t c s  is  seen  m 
the  context  of  other  techniques  as  a 
rather  basic  tool  in  the*  tx-y-t)  tidal 
s  1 1  o.i  t  i  on  Its  pr  i  nc  i  pa  I  d  l  sad  van  t  ages 
appear  t"  be  the  ("FI.  1 1  ourant  -  f  r  i  edr  i  <  hs - 
Lewy  '  restrn  f  i»n  on  time  step  and  compu¬ 
tational  speed  However,  all  variables 
are  dealt  w i t h  at  the  same  point,  which 
may  pei haps  represent  some  advant age  over 
staggered  grid  methods  Results  obtained 
by  applying  l  he  method  to  .%  relatively 
•  oars*-  r  epresent  a  t  J>li  .»)  an  estuary  were 
mi  broad  agreement  with  measurements 
taken  from  a  physical  model  An  ex¬ 
plicit  version  of  the  convective  diffu¬ 
sion  equation  was  coupled  to  the  long 
wave  system  and  certain  feature’s  of  float 
movement  were  reproduced  by  the  action  « * f 
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the  convective  terms  alone.  The  acquisi¬ 
tion  of  sufficient  data  for  confident 
simulation  of  estuary  processes  repre¬ 
sents  a  considerable  task  in  itself.  The 
method  of  characteristics  could  be  a  con¬ 
venient  framework  for  the  manipulation  of 
such  data.  References  (29  items). 


Trites,  R.W.  Capacity  of  an  Estuary  to 
Accept  Pollutants.  In:  Effects  of 
Elemental  Phosphorus  on  Marine  Life; 
Fisheries  Research  Board  of  Canada,  Re¬ 
search  and  Development,  Halifax,  Nova 
Scotia,  Circular  No. 2,  p.57-69,  November 
1972.  (See  annotation  in  Section  IV.) 


Tronson,  K.C.S.,  and  Noye ,  B.J.  Propaga¬ 
tion  of  Tides  into  the  South  Australian 
Gulf  System.  Fifth  Australasian  Confer¬ 
ee  on  Hydraulics  and  Fluid  Mechanics, 
University  of  Canterbury,  Christchurch, 
New  Zealand,  9-13  December  1974;  Confer¬ 
ence  Proceedings,  vol.ll,  p.258-267. 

(See  annotation  in  Section  VI.) 


lilanowicz,  R.E.,  and  Flemer,  D.A.  A 

Synoptic  View  of  a  Coastal  Plain  Estuary. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  u<  ran  Hydrodynamics,  1977  ,  p.1-26. 

During  October  1972  the  Patuxent  River 
Estuary  was  monitored  intensively  and 
synoptical ly  over  two  tidal  cycles  to  de¬ 
termine  the  spatial  and  temporal  patterns 
of  various  hydrodynamic,  chemical  and 
biological  features.  Forty-one  depths  at 
eleven  stations  along  nine  transects  were 
sampled  simultaneously  at  hourly  inter¬ 
vals  tor  salinity,  temperature,  dissolved 
oxygen,  chlorophyll  a,  particulate  nitro¬ 
gen  ,  nitrate,  nitrite,  total  kjeldahl 
nitrogen,  ammonia,  particulate  carbohy¬ 
drate,  dissolved  organic  carbon,  total 
hydrolizable  phosphorous,  dissolved  in¬ 
organic  phosphorous,  suspended  sediment, 
particle  size  distribution,  and  zooplank¬ 
ton.  Tidal  velocity  was  continuously 
monitored  at  each  depth  by  recording  cur¬ 
rent  meters.  Riverine  input  and  meteo¬ 
rology  i 1  conditions  were  relatively 
stable  for  two  weeks  preceeding  the  de¬ 
ployment.  This  communication  describes 
the  calculation  of  the  intrinsic  rates  of 
change  of  the  observed  variables  from 
their  measured  distributions  in  the  Estu¬ 
ary.  The  steady-state,  one -d l mens l ona 1 
equation  of  species  continuity  is  em¬ 
ployed  to  separate  the  advent  ion  and 
tidal  dispersion  of  a  hydrodynami c a  1  1  y 
passive  substance  from  its  intrinsic  rate 
of  change  at  point.  A  new  spatial  trans¬ 
form  is  introduced  for  the  purpose  of  in¬ 
terpolation  and  ext rapo l at l on  of  data. 

The  intrinsic  rate  of  change  profiles  re¬ 
veals  a  region  of  heavy  bloom  a-^tuvity  in 
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the  upper  estuary  and  a  secondary  hloom 
near  the  point  in  the  River  that  most  of 
the  suspended  material  settles  out.  The 
changes  in  ammonia  and  nitrates  are 
highly  correlated  to  the  productivity 
patterns.  Phosphorous  rates  are  less 
closely  correlated  to  productivity.  The 
per turhat ions  that  the  Chalk  Point  steam 
electric  power  plant  have  on  the  heat  and 
oxygen  balances  are  easily  discernible. 
References  (II  items). 
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(See  annotation  in  Section  III.) 
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Research  Report  H-75-2,  Report  1,  June 
1975.  (See  annotation  in  Section  VI.) 
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Estuarine  Models;  Report  2,  Experiments 
in  the  Delaware  River  Model,  by  M.J. 
Trawle.  Research  Report  H-75-2,  Re¬ 
port  2,  February  1976.  (See  annotation 
i n  Sect  ion  VI . ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Mathematical  Model  of  Estuar¬ 
ial  Sediment  Transport,  by  R.  Ariathurai, 
R.C.  MacArthur,  and  R.B.  Krone.  Tech¬ 
nical  Report  D-77-12,  October  1977. 

(See  annotation  in  Section  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Neches  River  Saltwater  Bar¬ 
rier,  by  C.J.  Huva 1 .  Mi  see  1 1 aneous 
Paper  H-74-9,  August  1974.  (See  annota¬ 
tion  in  Section  III.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Numerical  Analysis  of  Tidal 
Circulation  for  Long  Beach  Harbor,  by 
D.C.  Raney.  Miscellaneous  Paper  H-76-4, 
Report  1,  September  1976;  Report  2, 


March  1976;  Report  t,  Sept  nnbt-i  1976,  ke- 
purl  4,  May  1  9  7  o  .  (  See  annul  a  l  l  on  in 

Section  V  1  .  ) 


U.S.  Army  Engineer  Waterways  Experiment 

Station.  Tillamook  hay  Entrance  Retrac¬ 
tion  Study,  Tillamook,  Oregon,  by 
Males.  Miscellaneous  Paper  H-77-H, 
August  1977. 

A  numerical  wave  refraction  and  shoal¬ 
ing  analysis  was  conducted  to  transfer 
wave  hindeast  data  from  deep  water  to 
the  entrance  of  Tillamook  Bay.  Also 
included  was  a  general  description  of 
the  l rans format  ion  of  surface  gravity 
wave  in  shoaling  water  and  the  effect 
of  tidal  currents  on  gravity  wave.  No 
specific  conclusions  were  required  of 
the  study  but  the  data  was  used  by  the 
Portland  District  and  North  Pacific 
Division  to  access  navigation  hazards  at 
the  entrance  between  the  existing  north 
jetty  and  the  proposed  south  jetty  ex¬ 
tension.  (Author . ) 


U.S.  Army  Engineer  Waterways  Experiment 

Station.  Tillamook  Bay  Model  Study;  Hy¬ 
draulic  Model  1 nvest i gat  ion ,  by  G.M. 
Fisackerly.  Technical  Report  H-74-11, 
November  1974.  (See  annotation  in 
Sect  ion  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Westport  Small-Boat  Basin  Re¬ 
vision  Study;  Hydraulic  Model  Investiga¬ 
tion,  by  N.J.  Brogdon,  Jr.  Miscella¬ 
neous  Paper  H-75-8,  November  1975.  (See 
annotation  in  Section  VI.) 


U.S.  Geological  Survey.  Digital  Flow 
Model  of  l  lie  Chowan  River  Estuary,  North 
Carolina,  by  C.C.  Daniel.  Water  Re¬ 
sources  Investigations  77-63,  August 
1977.  (See  annotation  in  Section  Y I . ) 
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aries  Geological  Survey  Professional 
Paper  917,  1975  (See  annotation  in 

Sec  t i on  VI.) 


Yin  de  K  reeke ,  J  Increasing  the  Mean 

Current  in  Coastal  Channels.  Journal  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division,  Proc  .  ASCE ,  vol.102, 

No  WW2 ,  p. 223-234,  May  1976. 

Results  of  previously  published  theoreti¬ 
cal  studies  suggest  that  properly  de¬ 
signed  inlets  and  channel  constrictions, 
or  both,  can  considerably  increase  the 
mean  current  in  coastal  channels.  This 


l 

i 


51 


Section  I.  Theoretical  Considerations 


was  further  investigated  hy  laboratory 
experiments  in  a  channel  of  uniform  width 
and  depth  at  each  end  connected  to  the 
same  tidal  basin.  A  mean  mrrent  was  in¬ 
duced  by  providing  one  end  of  the  channel 
with  a  constriction  in  the  term  ot  a  sub¬ 
merged  weir.  Measured  values  lor  the 
mean  current  were  in  good  agreement  with 
values  obtained  by  numerical  integration 
of  the  governing  hyd  rodynann «.  equations. 
For  each  experiment  the  diiettion  of  the 
mean  current  was  the  sar.  •*  tor  eai  h  point 
m  the  vertical.  The  dir  *i  lion  ot  t  tie 
mean  current  was  not  l  tie  same  tor  all 
experiments.  To  aid  m  the  interpreta¬ 
tion  of  the  results  an  approximate  ana¬ 
lytic  expression  for  the  mean  current  was 
derived.  References  (8  items). 


Van  de  Kreeke,  J.  Mass  Transport  in  a 
Coastal  Channel,  Marco  River,  Florida. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.7,  No. 3,  p.203-214,  September  1978. 

It  follows  from  measurements  that  advec- 
tion  is  the  dominant  mode  of  transport  in 
the  Marco  River.  Typical  values  for  the 
tidally  averaged  salt  and  water  flux  are 

respectively  400  kg  s  1  and  20  s  *. 

An  analysis  of  the  dynamics  of  the  flow 
shows  that  the  longitudinal  flux  of  water 
is  associated  with  the  tidal  stress,  the 
tidally  averaged  bottom  stress,  the  spa¬ 
tial  variation  of  the  mean  water  level 
and  the  cross-sect iona 1 ly  averaged  salin¬ 
ity.  An  approximate  analytic  expression 
is  derived  to  illustrate  the  independent 
effects  of  the  differences  in  tidal  am¬ 
plitude,  phase,  mean  water  level  and  den¬ 
sity  at  the  open  boundaries  on  the  net 
flux  of  water.  Using  a  finite  difference 
technique,  the  magnitude  of  the  tidally 
averaged  water  flux  and  its  components 
associated  with  the  Eulerian  mean  veloc¬ 
ity  and  Stokes  Drift  velocity  are  com¬ 
puted  for  two  schemat izat ions  of  the 
Marco  River.  Computed  and  measured  quan¬ 
tities  are  in  fair  agreement.  References 
(7  items) . 


Van  de  Kreeke,  J.  Tide-Induced  Mass 

Transport;  A  Flushing  Mechanism  for  Shal¬ 
low  Lagoons.  JOURNAL  OF  HYDRAULIC  RE¬ 
SEARCH,  vo 1 . 14,  No . 1 ,  p.61-67,  1976. 

Based  on  the  one-dimensional  long  wave 
equations  a  discussion  of  the  physics 
underlying  the  tide- induced  mass  trans¬ 
port  in  lagoons  is  presented.  ft  follows 
from  the  dynamic  equation  that  the  bottom 
stress  associated  with  the  mass  transport 
serves  to  balance  the  gradient  of  the 
radiation  stress  and  the  net  bottom 
stress  associated  with  the  (tidal)  waves. 
The  mass  transport  is  at  best  of  o(a/h) 
(a  =  tidal  amplitude,  h  -  depth).  It  is 


shown  that  inlets  can  play  an  important 
role  in  the  mass  transport  and  that  by 
properly  selecting  the  inlet  dimensions 
that  mass  transport  can  be  considerably 
increased.  Numerically  computed  values 
show  that  the  t i de- i nduced  mass  transport 
can  be  an  important  mechanism  in  renewing 
the  waters  of  shallow  lagoons.  Refer¬ 
ences  (  5  i  terns ) . 

Van  de  Kreeke,  J.  Tide- Induced  Mass 
Transport  in  Coastal  Channels  and  La¬ 
goons.  Proceedings,  XVI th  Congress  of 
the  internjtioiidl  Association  for  Hydrau¬ 
lic  Research,  San  Paulo,  Brazil,  July  27 
to  August  1,  1975,  vol . 1 ,  Paper  A13. 

The  tide-induced  mass  transport  in  a  la¬ 
goon  connected  to  the  ocean  hy  more  than 
one  opening  is  examined.  An  analysis  of 
the  dynamics  of  the  water  motion  reveals 
that  the  bottom  stress  associated  with 
the  mass  transport  serves  to  balance  the 
gradient  of  the  excess  momentum  flux 
across  the  vertical  and  the  net  bottom 
stress  associated  with  the  (tidal)  wave 
motion.  From  kinematic  considerations  it 
follows  that  the  mass  transport  divided 
by  the  depth  is  the  equivalent  of  the 
I.agrangian  mean  velocity.  The  effect  of 
inlets  on  the  mass  transport  is  dis¬ 
cussed.  It  is  shown  that  for  shallow 

*  lagoons  the  tide-induced  mass  transport 
can  be  an  important  flushing  mechanism. 
References  (5  items). 


Van  de  Kreeke,  J.,  and  Cotter,  D.C.  Tide 
Induced  Mass  Transport  in  Lagoon-Inlet 
Systems.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol. Ill, 
1975,  Chapter  1 33  ( p . 2290-230 1 ) . 

This  paper  examines  the  tide-induced  net 
discharge  in  lagoon-inlet  systems.  In 
particular,  attention  is  given  to  the 
role  inlets  play  in  inducing  a  steady 
current.  The  flow  in  the  lagoon  is  de¬ 
scribed  by  the  one-dimensional  long  wave 
equations,  the  flow  in  the  inlets  is  de¬ 
scribed  by  a  semi -emp i r i ca 1  equation. 
Both  numerical  and  analytical  techniques 
are  employed  to  solve  for  the  net  dis¬ 
charge.  The  results  of  the  study  indi¬ 
cate  that  1)  the  net  discharge  can  be 
significant  provided  the  tidal  amplitude 
to  depth  ratio  is  not  small  2)  the  net 
discharge  can  he  considerably  increased 
hy  the  proper  selection  of  the  inlet  di¬ 
mensions.  References  (8  items). 


Van  de  Kreeke,  J.,  and  Dean,  R.G.  Tide- 
Induced  Mass  Transport  in  Lagoons.  Jour¬ 
nal  of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division,  Proc.  ASCK ,  vol. 
101,  No.WW4,  p.  19  3-40.3,  November  1975. 
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Sect  ton  1 .  Theoretical  Considerations 


This  paper  examines  the  tide-induced  mass 
transport  in  coastal  lagoons  which  are 
connected  to  the  ocean  by  more  than  one 
opening.  An  approximate  analytic  expres¬ 
sion  for  the  tide-induced  mass  transport 
in  a  lagoon  of  uniform  width  and  depth  at 
each  end  freely  connected  to  a  tidal  ba¬ 
sin  is  derived,  assuming  one-dimensional 
homogeneous  flow.  Analytic  results  are 
compared  with  numerically  computed  values 
of  the  mass  transport.  It  is  shown  that 
the  tide-induced  mass  transport  can  be  an 
important  factor  in  the  renewal  of  the 
waters  of  shallow  lagoons.  References 
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Measurements  of  waves  and  currents  at  one 
location  in  Southampton  Water  show  con¬ 
siderable  increase  in  the  wave  energy 
when  the  tide  begins  to  ebb.  Some  of  the 
theoretical  changes  in  the  form  of  wind¬ 
generated  waves  in  estuaries  can  be  sim¬ 
ply  described  using  non-time  varying  cur¬ 
rents.  With  the  addition  ol  time  varia¬ 
tion  it  is  shown  that  numerical  tech¬ 
niques  offer  a  useful  method  for  deter¬ 
mining  theoretically  the  changes  in  the 
wave  energy  and  wavenumber  of  waves  in¬ 
teracting  with  tidal  currents.  The 
trends  in  the  variation  of  wave  energy 
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to  the  long  axis)  may  be  shifted  relative 
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hour.  An  explanation  of  this  phase  shift 
is  presented  in  terms  of  the  magnitude  of 
the  relevant  forces.  A  Strouhal  number, 
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the  friction  factor,  uq  is  the  longi¬ 
tudinal  velocity,  T  is  the  tidal  period 
and  d  is  the  depth  of  flow,  is  shown  to 
be  important  in  describing  the  amount  of 
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variation  of  depth  with  position  z  ,  and 
in  the  second  case  the  phas^  shift  re¬ 
sults  from  the  influence  of  very  large 
sidewall  roughness  in  a  deep  channel. 
References  (11  items). 


Warme,  J.E.,  Sanchez-Barreda ,  L.A. ,  and 
Biddle,  K.T.  Sedimentary  Patterns  and 
Processes  in  West  Coast  Lagoons.  Estu¬ 
arine  Processes;  Volume  II,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.167- 
181.  (See  annotation  in  Section  II.) 


Washington  University,  Division  of  Marine 
Resources.  Tide  Prints:  Surface  Tidal 
Currents  in  Puget  Sound,  by  N.  McGary  and 
J.H.  Lincoln.  Washington  Sea  Grant  Pub¬ 
lication  WSG-77-1,  January  1977.  (See 
annotation  in  Section  VIII.) 


Weisberg,  R.H.  The  Nontidal  Flow  in  the 
Providence  River  of  Narragansett  Bay:  A 
Stochastic  Approach  to  Estuarine  Circula¬ 
tion.  JOURNAL  OF  PHYSICAL  OCEANOGRAPHY, 
vol.6,  No . 5 ,  p.721-734,  September  1976. 
(See  annotation  in  Section  VI.) 


Weisberg,  R.H.  A  Note  on  Estuarine  Mean 
Flow  Estimation.  JOURNAL  OF  MARINE  RE¬ 
SEARCH,  vo 1.34,  No. 3,  p . 387-394 ,  August 
1976.  (See  annotation  in  Section  VII.) 


S4 


Weisberg,  R.H.,  and  Sturges,  W.  Velocity 
Observations  in  the  West  Passage  of 
Narragansett  Ray:  A  Partially  Mixed  Es¬ 
tuary.  JOURNAL  OF  PHYSICAL  OCEANOG¬ 
RAPHY,  vo 1 . 6 ,  No. 3,  p . 345-354 ,  May  1976. 
(See  annotation  in  Section  VIII.) 


Welander,  P.  Two-Layer  Exchange  in  an 
Estuary  Basin,  with  Special  Reference  to 
the  Baltic  Sea.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol.4.  No. 4,  p.542-556, 
October  1974. 

Stationary  and  transient  states  of  a  two- 
layer  fjord-type  estuary  are  discussed 
analytically.  The  forcing  functions  are 

the  outer  salinity  S  ,  the  fresh-water 
o 

supply  q  ,  and  a  meteorologically 
forced  barotropic  transport  .  Forced 

non-linear,  time-dependent  cases  have 
been  studied  numerically.  Some  asso¬ 
ciated  laboratory  experiments  are  de¬ 
scribed.  The  main  results  obtained  are 
as  follows:  (i)  A  single  steady  state 
exists;  this  is  approached  in  an 
exponent ia 1- 1 i ke  way.  (ii)  The  total 
mixing  through  the  interface  must  vary 
with  depth  (decrease  for  increasing  in¬ 
terface  depth)  to  allow  a  stable  steady 
state,  (iii)  The  static  stability  in¬ 
creases  with  increasing  fresh-water  sup¬ 
ply,  up  to  a  critical  value  where  the 
two-layer  model  breaks  down.  (iv)  An 
added  oscillatory  component  in  S^  in¬ 
creases  and  in  decreases  the  estuary 

salinity  and  the  static  stability.  The 

effect  of  an  oscillatory  q  may  go  in 

m 

either  direction.  (v)  The  statistical 
steady  state  is  sensitive  to  certain 
high-order  statistical  features,  of  the 
forcing  functions.  It  is  suggested  that 
changes  in  such  statistical  features, 
rather  than  changes  in  mean  forcing  con¬ 
ditions,  may  explain  observed  physical- 
chemical  secular  variations  in  the  Bal¬ 
tic,  in  particular  the  drop  of  oxygen 
concentrations  of  the  deep  water.  Ref¬ 
erences  (8  items). 
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The  present  poor  understanding  of  the 
fundamental  mechanisms  of  estuarine  water 
movement  necessitates  an  empirical  or 
sem i -empi r i ca 1  approach  to  the  circula¬ 
tion  problem.  The  Tay  estuary  may  be 
considered  as  a  system  for  which  the  in¬ 
puts  consist  of  phenomena  of  marine  and 
fluvial  origin,  and  the  output  is  the  re¬ 
sultant  fluid  motion.  The  definition  of 
the  boundaries  of  the  system  and  of  the 
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inputs  is  explained.  The  functional  de¬ 
pendence  of  fluid  motion  is  examined  with 
respect  to  the  existing  knowledge  of  es¬ 
tuarine  circulation  and  the  economic  and 
technological  difficulties  associated 
with  prototype  estuarine  inves t i ga t ions . 
The  results  of  these  studies  formed  the 
basis  for  planning  a  field  study  of  the 
Tay  estuary.  Data  collected  during  the 
year  1969-70  have  permitted  the  formula¬ 
tion  of  empirical  relationships  between 
parametric  forms  of  the  input  and  output 
variables.  Thus,  to  a  first  approxima¬ 
tion,  the  parameters  of  estuarine  water 
motion  can  be  predicted  for  particular 
antecedent  input  conditions.  References 
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The  use  of  statistics  is  demonstrated  for 
two  water  quality  control  problems.  Es¬ 
sentially  the  first  used  temporal  and 
spatial  averaging  techniques  in  order  to 
quantify,  through  analysis  of  field  data, 
the  effects  of  small  fluctuations  in  ve¬ 
locity  and  salinity,  which  are  at  present 
very  difficult  to  measure.  The  second 
problem  illustrates  the  use  of  a  simple 
statistical  model  to  make  possible  the 
parametric  representation  of  a  record 
which  is  subject  to  apparently  random 
fluctuations  and  appreciable  experimental 
error.  The  use  of  these  techniques  is 
essential,  with  existing  measurement 
techniques,  if  spatially  and  temporally 
dependent  estuarine  phenomena  are  to  be 
quantified.  Such  a  treatment  of  instan¬ 
taneous  point  values  of  salinity  permits 
the  effects  of  a  number  of  complex  phe¬ 
nomena,  generally  called  turbulent  mixing 
or  diffusion,  to  be  evaluated  in  the  form 
of  a  coefficient.  Studies  of  less 
readily  measured  variables,  e.g.,  bacte¬ 
rial  levels,  are  dependent  on  such  tech¬ 
niques.  References  (14  items). 
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Traditionally,  the  lower  reaches  of  a 
major  river  system  have  proved  the  most 
intractable  in  attempting  to  understand 
the  complex  inter- re ’.at  ionship  between 
tides,  freshwater  flow,  and  water  quality 
conditions.  The  river  Dee,  in  North 
Wales,  is  no  exception.  The  area  of  in¬ 
teraction  between  tides  and  freshwater 
flows  ranges  from  Hilbre  Island,  at  the 
mouth  of  the  Dee  Estuary,  to  Pickhill, 

70  km  inland  and  30  km  upstream  of  the 
ancient  weir  at  Chester,  which  greatly 
influences  the  hydraulics  of  the  reach. 
Freshwater  flows  down  the  Dee  would  nor¬ 
mally  vary  naturally  between  2  and 
3 

180  m  /sec,  and  tide  levels  at  Liverpool 
(equivalent  to  the  mouth  of  the  estuary) 
vary  from  6.24  m  AOD  Newlyn  (at  a  return 
period  of  1  in  100  years)  to  1.60  m  AOD 
Newlyn  at  neap  tides.  The  Dee,  being  a 
regulated  river,  supports  continuous 
abstractions  by  statutory  water  undertak- 

3 

ings  of  6  m  /sec  at  present  from  the 
lower  reaches  upstream  of  Chester  Weir. 

3 

This  will  rise  to  8.5  m  /sec  by  the  early 
1980s,  making  the  Dee  the  largest  single 
source  of  potable  water  in  Wales  or 
Northern  England.  In  addition,  indus- 

3 

trial  abstractions  of  4.5  m  /sec  take 
place  from  the  estuary  for  the  British 
Steel  Corporation  and  the  CEG8  downstream 
of  Chester  Weir.  In  such  circumstances, 
even  without  the  interest  in  a  Dee  Estu¬ 
ary  Scheme  in  recent  years,  a  basic  under¬ 
standing  of  the  hydraulics  of  the  lower 
and  tidal  Dee  is  obviously  essential. 

This  paper  discusses  the  development  of 
operational  systems  needed  to  forecast 
tidal  peaks,  tidal  affected  river  levels, 
and  saline  intrusions  from  a  series  of 
relatively  simple  hydrometric  and  chemi¬ 
cal  measurements.  Although  there  is 
considerable  scope  for  the  extension  of 
this  work  into  a  computer-based  mathe¬ 
matical  modelling  system,  the  value  of 
accurate  basic  measurements,  interpreted 
rationally  and  presented  concisely, 
should  not  be  under-estimated. 
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Long  Island  Sound  has  some  important  es¬ 
tuarine  characteristics  including  tidal 
motions  transmitted  from  the  sea  and  a 
dilution  of  seawater  with  fresh-water. 
Longitudinal  salinity  and  associated 
density  gradients  exist  in  the  Sound 
throughout  the  year  and  maintain  non- 
tidal  two-layer  gravitational  circula¬ 
tion.  The  volume  transport  due  to  this 
circulation  has  been  determined  from 
simple  dynamic  computations  based  on  a 
force  balance  between  the  vertical  gradi¬ 
ent  of  the  turbulent  stress  resulting 
from  tidal  motions  and  the  pressure  gra¬ 
dient  resulting  from  horizontal  density 
variations.  Data  from  four  hydrographic 
cruises  conducted  in  the  Sound  by  Marine 
Sciences  Research  Center  were  used  to 
evaluate  the  horizontal  pressure  gradi¬ 
ent.  The  transport  computations  indi¬ 
cate  that  gravitational  circulation  is 
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we 1 1 -developed  in  the  western  and  central 
Sound  and  intense  in  the  eastern  Sound. 
References  (16  items). 
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Circulation  in  Stratified  Fjords.  In¬ 
ternational  Symposium  on  Stratified 
Flows,  Novosibirsk  (U.S.S.R.),  1972, 
Communicat ion  29. 

Symposium  sponsored  by  the  International 
Association  for  Hydraulic  Research  and 
the  Academy  of  Sciences  of  the  U.S.S.R. 
Stratified  estuaries  with  relatively 
deep,  laterally  constricted  basins  are 
commonly  referred  to  as  fjords.  It  is 
characterist ic  of  fjords  which  receive 
fresh-water  runoff  that  the  most  vigorous 
circulation  takes  place  near  the  surface 
in  a  backish  phase  with  one  or  two  cur¬ 
rent  reversals.  This  paper  is  concerned 
with  the  analysis  of  a  steady-state  cir¬ 
culation  with  a  single  current  reversal 
in  the  absence  of  wind  stress.  The  upper 
zone  or  "layer,"  as  it  is  referred  to  in 
the  text,  moves  persistently  seaward 
above  a  landward-moving  deeper  layer  of 
denser,  more  saline  water  which  is  ulti¬ 
mately  supplied  to  the  basin  by  the  sea. 
Approximate  analytic  expressions  are  ob¬ 
tained  for  the  velocity  components  and 
the  density  distribution  in  a  fjord  seg¬ 
ment  where  conditions  for  a  similarity 
analysis  are  satisfied.  The  method  is 
illustrated  by  application  to  Knight  In¬ 
let  on  the  mainland  coast  of  British 
Columbia,  Canada.  Comparisons  of  mea¬ 
sured  and  computed  salinity  profiles  show 
that  the  density  structure  is  well  repre¬ 
sented  by  the  approximate  solution.  It 
is  also  shown  that  the  computed  horizon¬ 
tal  velocity  profile  is  in  fair  agreement 
with  measured  current  profiles  in  the  in¬ 
let  segment.  The  flow  description  given 
here  may  be  of  direct  utility  in  studies 
of  pollutant  dispersal  and  biological 
production  in  fjords.  References  (9 
items ) . 


Winter,  D.F.  Studies  of  Circulation  and 
Primary  Production  in  Deep  Inlet  Environ¬ 
ments.  U.S.  Environmental  Protection 
Agency,  EPA-600/3-77-049,  April  1977. 

The  report  summarizes  the  results  of  a 
three-year  grant  from  the  U.S.  Environ¬ 
mental  Protection  Agency  to  investigate 
various  aspects  of  circulation  dynamics 
and  primary  production  in  a  deep  inlet 
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environment.  Throughout  the  course  of 
the  research,  special  attention  has  been 
given  to  Puget  Sound,  Washington,  al¬ 
though  many  of  the  findings  are  applica¬ 
ble  to  other  deep  inlet  waters.  The 
several  tasks  undertaken  during  the 
course  of  the  project  fall  into  three 
general  categories:  (1)  Numerical  model¬ 
ing  of  gravi tat ional  convection  and  tidal 
motions  in  deep  estuaries;  (2)  Hydraulic 
model  studies  of  tidal  circulation  pat¬ 
terns  and  dye  dispersal  characteristics 
in  Puget  Sound;  and  (3)  Numerical  model¬ 
ing  of  primary  production  in  a  deep  inlet 
(in  particular,  the  deep  central  basin  of 
Puget  Sound).  References  (21  items). 


Wolanski,  E.J.,  and  Banner,  M.L.  Buoyant 
Surface  Jets  in  Tidal  Longshore  Currents. 
Journal  of  the  Hydraulics  Division,  Pro¬ 
ceedings,  ASCE ,  vol.104,  No.HYll,  p.1505- 
1319,  November  1978.  (See  annotation  in 
Sect  ion  VI . ) 


Wood,  E.F.,  Harley,  B.M.,  and  Perkins,  F.E. 
Transient  Flow  Routing  in  Channel  Net¬ 
works.  WATER  RESOURCES  RESEARCH, 
vo 1.11,  No. 3,  p . 423-430 ,  June  1975. 

(See  annotation  in  Section  VI.) 


Wood,  F.J.  The  Strategic  Role  of  Perigean 
Spring  Tides  in  Nautical  History  and 
North  American  Coastal  Flooding,  1935- 
1976.  Washington,  U.S.  National  Oceanic 
and  Atmospheric  Administration,  1978. 

A  definitive  study  of  the  origin,  nature, 
and  impact  of  severe  tidal  flooding  of 
lowland  coastal  regions  caused  by  a  com¬ 
bination  of  astronomical  and  meteorologi¬ 
cal  forces.  The  publication  documents 
more  than  a  hundred  major  coastal  flood¬ 
ing  events  and  discusses  related  hazards 
to  maritime  commerce,  seashore  communi¬ 
ties,  and  the  coastal  environment.  The 
historical,  practical,  and  environmental 
aspects  of  perigean  spring  tides  are  dis¬ 
cussed  in  the  book,  as  well  as  historical 
events  that  were  influenced  by  perigean 
spring  tides.  Such  except i ona 1 ly  high 
tides  and  their  accelerated  ocean  cur¬ 
rents,  along  with  high  seasurface  winds 
have  caused  extensive  flooding  of  coastal 
areas  in  the  past.  Perigean  spring  tides 
occur  when  the  moon  and  sun  are  in  align¬ 
ment  and  the  moon  is  at  its  c 1 oses t*  poi nt 
to  the  earth.  The  term  "spring"  has 
nothing  to  do  with  the  season  of  the  year 
in  which  these  tides  take  place.  Among 
the  events  documented  and  discussed  in 
the  publication  are:  correlations  be¬ 
tween  more  than  100  cases  of  major  tidal 
flooding  and  the  coincident  existence  of 
perigean  spring  tides;  discussions  of 
representative  cases  of  perigean  spring 
tides  which  have  altered  the  course  of 
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naval  history;  evaluation  of  the  practi¬ 
cal  impact  of  perigean  spring  tides  on 
coastal  and  inshore  navigation,  marine 
engineering,  hydrological  runoff,  bioeco- 
logical  imbalance,  and  erosional  damage 
to  the  coastal  environment ;  and  examina¬ 
tion  of  various  instances  o(  ship  ground¬ 
ings,  strandings,  and  collisions  caused 
by  the  effects  of  perigean  spring  tides. 
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McGraw-Hill  Book  Company,  New  York,  St. 
Louis ,  etc.,  1974.  American  Geological 
Institute,  Council  on  Education  in  the 
Geological  Sciences,  CKGS  Programs  Pub¬ 
lication  Number  18.  76p.  (See  anno¬ 

tation  in  Section  VII.) 


L.W.  and  07  hours  after  H.W. ,  respec¬ 
tively.  Non-tidal  currents  flow  south¬ 
ward  with  10  ~  20  cm/sec  at  west 
side  of  the  stream  and  northward  with 
15  ~  20  cm/ sec  at  east  side  of  the 
stream  at  Inchon  Outer  Harbour.  The 
flood  volume  through  the  Inchon  Outer 
Harbour  fluctuates  fort-nightly  from 

590  *  10^  spring  tide  to  260  *  10^  m 
at  neap  tide  and  ebb  volume  changes 
6  _3 


from  470  *  10 
6  3 


at  spring  tide  to 


200  *  10~  m^  at  neap  tide,  respec¬ 
tively.  The  flow  area  along  the  chan¬ 
nel  to  the  Estuary  of  Yeomha  is  con¬ 
trolled  by  the  tidal  prism  as  expressed 
-4  0.966 

by  A  =  1  .  14  *  10  p 
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1008).  (See  annotation  in  Section  II.) 
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and  Coastal  Engineering  Division  of  ASCF. , 
San  Francisco,  California,  September  3-5, 
1975,  vol . 1 1 ,  p.936-944.  (See  annota¬ 
tion  in  Section  VI . ) 


Yi,  S.-U.  On  Tides,  Tidal  Currents  and 
Tidal  Prisms  at  Inchon  Harbour.  Journal 
of  the  Oceanologica 1  Society,  Korea, 
vol. 7,  No. 2,  p.86-97,  December  1972. 

(In  Korean . ) 

The  tides,  tidal  currents  and  tidal 
prisms  at  Inchon  Harbour  were  studied 
with  recent  data.  The  tides  at  Inchon 
Harbour  are  of  semi-diurnal  type  having  a 
spring  range  of  798  cm  and  a  phase  age  of 
2  days.  The  monthly  mean  sea  level  at 
Inchon  has  a  maximum  at  August  and  a 
minimum  at  January  with  an  annual  range 
of  about  40  cm.  The  tide  currents  at 
Inchon  Outer  Harbour  are  of  semi-diurnal 
type  same  as  tides  and  nearly  reversing 
type.  The  flood  and  ebb  currents  set 
north  and  south  with  a  velocity  of  about 
90  ~  175  cm/sec  and  120  -  225  cm/sec 
at  spring  tide  and  begin  0.2  hours  after 


Zimmerman,  J.T.F.  Dispersion  by  Tide- 
Induced  Current  Vortices.  Hydrodynamics 
of  Estuaries  and  Fjords;  Proceedings  of 
the  9th  Liege  Colloquium  on  Ocean  Hydro¬ 
dynamics,  1977,  p. 207-216. 

It  is  shown  that  the  nonlinear  interac¬ 
tions  of  a  tidal  wave  propagating  over  a 
complicated  bottom  topography  produce  a 
l ime- independent  residual  current  veloc¬ 
ity  field  which  is  a  quasi -random  func¬ 
tion  of  space.  The  superposition  of  this 
Eulerian  residual  velocity  field  and  the 
oscillatory  tidal  current  gives  rise  to  a 
dispersion  process  in  the  Lagrangian 
sense,  the  "diffusion  coefficient"  of 
which  is  related  to  the  relevant  parame¬ 
ters  of  both  Eulerian  components  of  the 
total  velocity  field.  For  diffusion  time 
intervals  small  as  compared  with  the 
Lagrangian  velocity  correlation  time- 
scale,  it  appears  that  the  gross  trans¬ 
port  of  dissolved  substances  in  a  tidal 
channel  should  be  described  by  the  tele¬ 
graph  equation  which  takes  into  account 
the  finiteness  of  the  random  Lagrangian 
particle  velocities.  References  (11 
i terns ) . 
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p.765-779,  1976.  (See  annotation  in 
Sect  ion  VI . ) 
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Sources,  ident i f icat ion ,  t ransporta t i on ,  deposition,  floc¬ 
culation,  and  physical  and  chemical  properties  of  sediment  found 
in  tidal  waterways.  The  upland  river  is  excluded  unless  spe¬ 
cifically  concerned  as  a  source  and  agent  of  transport  of  tidal 
sediment . 


Section  II.  Sediment a t i on 


61 
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A&M  University,  Sea  Grant  College,  TAMU- 
SG-74-204,  September  1973.  (See  annota-  » 
t ion  in  Sect  ion  1 . ) 
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et  al.  Environmental  Studies  of  an  Arc¬ 
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Institute  of  Marine  Science,  University 
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June  1975.  (See  annotation  in  Sec¬ 
tion  VII.) 


Allen,  G.P.  Relationship  Between  Grain 
Size  Parameter  Distribution  and  Current 
Patterns  in  the  Gironde  Estuary  (France). 
JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol.4l. 
No . 1 ,  p.74-88,  March  1971. 


processes  seem  also  to  reflect  the  estab¬ 
lished  energy  zones.  A  CM  curve  analysis 
indicates  a  graded  suspension  transport 
mode  for  zones  where  wave  energy  predomi¬ 
nates,  and  bedload  transport  for  areas 
influenced  by  tidal  currents.  This 
effect  seems  to  he  corroborated  by  con¬ 
sideration  of  the  orbital  bottom  wave  ve¬ 
locity  as  a  function  of  depth.  The  depth 
limit  for  the  t ransportat iona 1  processes 
due  to  wave  activity  seems  to  be  about  15 
meters.  Beyond  this  depth,  the  sediment 
is  transported  mainly  by  the  tidal  cur¬ 
rents.  It  is  concluded  that  textural 
patterns  are  good  indicators  of  energy 
variations,  even  in  complex,  multi- 
environmental  areas  such  as  estuaries. 
Future  research  will  probably  establish 
quantitative  relationships  between  energy 
type  and  distribution  and  the  resulting 
textural  parameters.  References  (43 
items ) . 


The  bottom  sediments  in  the  marine  por¬ 
tion  of  the  Gironde  estuary  have  been  ex¬ 
tensively  sampled  and  studied  in  rela¬ 
tionship  to  the  local  wave  and  tidal  cur¬ 
rent  patterns.  A  semi-empirical  analysis 
was  conducted  to  delimit  the  areas  of 
wave  refraction  and  the  bottom  orbital 
velocity  variations.  Compilation  of  the 
current  and  wave  energy  data  from  on-site 
measurements  shows  that  distinct  energy 
zones  exist,  each  characterized  by  dif¬ 
ferent  current  strength  and  type.  These 
zones  are  controlled  by  the  morphological 
features  of  the  estuary,  the  tidal  and 
wave  energy  zones  being  mutually  exclu¬ 
sive.  Most  of  the  tidal  current  dis¬ 
charge  occurs  in  the  deeper  channels, 
whereas  the  shoal  areas  are  the  site  of 
important  wave  energy.  Most  of  the  sedi¬ 
ments  are  sands  (phi  mean  between  2.0  and 
0.5).  A  large  gravel  deposit  however  was 
observed  at  the  entrance  of  the  estuary. 
The  textural  parameter  distribution  pat¬ 
terns  of  the  sands  coincide  with  and  re¬ 
flect  the  different  energy  zones.  The 
distinct  combination  of  energy  type  in  a 
particular  zone  will  cause  a  distinct 
textural  pattern  in  the  sediments  found 
within  it.  Moreover,  comparison  of  the 
time-averaged  tidal  velocities  with  stan¬ 
dard  sediment  erosion  curves  shows  that 
the  grain  size  distribution  of  the  sands 
seems  to  be  in  equilibrium  with  the  hy¬ 
draulic  environment.  The  gravel  deposit 
is  inferred  to  be  a  fossil  alluvial  ter¬ 
race  because  it  does  not  seem  to  be  in 
accord  with  the  present-day  current  pat¬ 
terns.  A  marked  functionality  exists  be¬ 
tween  the  more  significant  parameters  of 
size,  sorting  and  skewness  and  the  ratio 
of  wave  to  tidal  energy.  This  is  partic¬ 
ularly  evident  in  parameter  distribution 
maps.  The  mean  grain  size,  sorting,  and 
skewness  of  the  sands  are  inversely  pro¬ 
portional  to  the  ratio  of  wave  to  tidal 
activity.  The  inferred  t ransportat iona 1 


Allen,  G.P.,  Bonnefille,  R.,  Courtois,  G., 
et  al.  Processus  de  sedimentation  des 
vases  dans  1'estuaire  de  la  Gironde. 
Contribution  d'un  traceur  radio-actif 
pour  1' etude  du  deplacement  des  vases 
(Sediment  Drift  and  Accumulation  Pro¬ 
cesses  in  the  Gironde  Estuary.  Contri¬ 
bution  of  a  Radioactive  Tracer  to  the 
Study  of  Mud  Displacement).  LA  HOUILLE 
BLANCHE,  vol.29,  No. 1/2,  p.129-136,  1974. 
(In  French . ) 

Sedimentation  taking  place  in  the  Gironde 
estuary  is  related  to  inter-action  be¬ 
tween  river  flow  and  tides  in  the  form  of 
salt  water  intrusion  and  the  vertical 
distribution  of  residual  current  circula¬ 
tion,  resulting  in  the  formation  of  a 
"mud  plug,"  i.e.  a  sediment  settling  area 
with  seasonal  positional  variations.  Off 
the  estuary,  sand  movement  follows  a  wide 
circulation  path  as  a  result  of  tidal 
currents  and  waves.  Bibliography  (11 
items).  With  discussion. 


Allen,  G.P.,  Sauzay,  G.  ,  Castaing,  P., 

et  al.  Transport  and  Deposition  of  Sus¬ 
pended  Sediment  in  the  Gironde  Estuary, 
France.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Academic  Press,  1977, 
p.63-81 . 

A  highly  concentrated  (1-10  g/1)  turbid¬ 
ity  maximum  develops  at  the  upstream 
limit  of  the  salinity  intrusion  in  the 
Gironde  estuary,  nourished  by  the  large 
seasonal  influx  of  alluvial  suspended 
sediment.  The  estuary  contains  two  dis¬ 
tinct  channel  systems.  In  the  deeper 
southern  rhannel ,  a  marked  tidal  cycle 
occurs:  during  neap  tides,  fluid  mud 

accumulates  from  settling  in  the  core  of 
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the  turbidity  maximum;  during  spring 
tides  it  is  eroded  and  resuspended.  The 
maximum  and  fluid  mud  undergo  a  seasonal 
upstream-downstream  migration  in  response 
to  varying  river  discharge.  These  phe¬ 
nomena  have  been  studied  using  hydrologi¬ 
cal  and  radioactive  tracer  techniques. 
Very  little  movement  and  diffusion  occurs 
within  the  fluid  mud.  At  each  cycle  of 
accumulation  and  resuspension,  a  residual 
lamination  is  deposited  in  the  channel. 
During  high  river  flow  the  resuspended 
mu  1  is  transported  by  lateral  advection 
to  the  north  channel,  where  part  settles 
out,  and  part  is  evacuated  out  to  sea. 
This  lateral  migration  and  seaward  escape 
appear  to  be  amplified  by  dredging^ 
Sediment  renewal  in  the  fluid  mud- 
turbidity  maximum  system  appears  to  be 
related  to  its  position  in  the  estuary; 
downstream,  lateral  losses  induce  a  rapid 
turnover;  upstream,  it  behaves  more  like 
a  closed  system,  with  internal  recycling. 
References  (ll  items). 


Amos,  C.L.,  and  Collins,  M.B.  The  Com¬ 
bined  Effects  of  Wave  Motion  and  Tidal 
Currents  on  the  Morphology  of  Intertidal 
Ripple  Marks:  The  Wash,  U.K.  JOURNAL 
OF  SEDIMENTARY  PETROLOGY,  vol.48,  No. 3, 
p.849-856,  September  1978. 

A  simple  method  is  presented  of  applying 
synoptic  wave  and  current  data,  collected 
within  the  natural  environment,  to  the 
generation  of  intertidal  ripple  marks. 
Initially  data  was  collected  during  two 
summer  seasons  across  an  intertidal  sand 
flat  of  The  Wash,  Lincolnshire,  U.K.  The 
bedforms,  interpreted  on  the  basis  of 
morphology,  were  considered  current 
formed  on  the  lower  sand  flat,  intermedi¬ 
ate  on  the  middle  sand  flat,  and  wave 
formed  on  the  inner  sand  flat.  The 
limits  in  the  spatial  occurrence  of  these 
variously  formed  ripples  were  then  re¬ 
lated  to  a  computed  dimensionless  ratio 
of  wave  anil  tidal,  flows  at  the  bed.  Re¬ 
sults  indicate  that  at  ratios  greater 
than  approximately  10,  wave-generated 
ripples  occurred,  below  a  ratio  of  1 
current-generated  ripples  predominated, 
and  between  these  values  an  intermediate 
ripple  type  was  generated.  Computation 
of  ratios  of  various  stages  of  the  tide 
gives  an  indication  of  the  type  of  bed- 
form  to  be  occurring  on  the  bed  at  that 
time.  References  (27  items). 


Andprson,  F.E.  The  Effect  of  Boat  Waves 
on  the  Sedimentary  Processes  of  a  New 
England  Tidal  Flat.  University  of  New 
Hampshire,  Department  of  Earth  Sciences 
and  Jackson  Estuarine  Laboratory,  Durham, 
Technical  Report,  1  February  1974. 


In  order  to  estimate  the  effect  of  in¬ 
creased  boat  traffic  on  channel  bank  and 
tidal  flat  erosion,  a  system  of  intake 
valves  was  "plumbed"  into  a  portion  of  a 
tidal  flat  in  the  Great  Bay  Estuary  of 
New  Hampshire.  Waves  were  set  up  from 
six  different  boats,  ranging  in  size  from 
13  to  34  ft.  Water  samples  were  col¬ 
lected  from  8  stations  orthogonally 
spaced  over  the  tidal  flat.  At  each  sta¬ 
tion,  water  samples  at  30  and  15  cm  off 
the  bottom  were  collected  before,  during 
and  after  the  boat  wave  passed  by  and 
filtered  for  total  suspended  load.  The 
boat  wave  characteristics  were  measured, 
along  with  the  bottom  currents,  salinity, 
near  bottom  temperatures,  and  temperature 
profiles  of  the  water  column.  Boat  waves 
were  set  up  at  the  beginning  of  the  flood 
phase  and  near  the  end  of  the  ebb.  These 
waves  were  set  up  at  the  same  water  depth 
for  each  phase  of  the  tide.  The  study 
indicates  that  the  boat  waves  can  resus¬ 
pend  1/3  to  1/2  more  sediments  under  the 
same  wave  conditions  on  the  flood  tide 
than  on  the  ebb  tide.  In  this  case,  dur¬ 
ing  the  flood  tide  the  resuspended  sedi¬ 
ments  were  transported  seaward  in  a  tidal 
current  gyre  in  the  sampling  area.  There 
is  a  possibility  that  density  underflows 
may  form  under  severe  wave  activity  and 
* ause  additional  seaward  transportation. 
The  horizontal  bottom  velocities,  calcu¬ 
lated  from  the  boat  wave  characteristics 
as  low  as  15  cm/sec,  were  able  to  resus¬ 
pend  fine-grained  estuarine  sediments. 
References  Cited  (19  items). 
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Corps  of  Engineers,  General  Investigation 
of  Tidal  Inlets,  GITI  Report  4,  January 
1976. 

A  program  of  research  conducted  jointly 
by  U.S.  Army  Coastal  Engineering  Research 
Center,  Fort  Belvoir,  Virginia,  and  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg,  Mississippi.  Abstracts 
and  annotations  are  given  for  about  1000 
published  and  unpublished  reports,  dated 
1973  and  earlier,  on  the  geologic  and  en¬ 
gineering  aspects  of  tidal  inlets.  Inso¬ 
far  as  they  relate  to  inlets,  references 
are  given  on  tidal  hydraulics,  engineer¬ 
ing  structures,  littoral  processes,  stra¬ 
tigraphy  and  geologic  history,  coastal 
aerial  photography,  and  Corps  of  Engi¬ 
neers  reports  of  investigation  of  indi¬ 
vidual  inlets. 


Barwis,  J.H.  Catalog  of  Tidal  Inlet 

Aerial  Photography.  U.S.  Army  Corps  of 
Engineers,  General  Investigation  of  Tidal 
Inlets,  GITI  Report  75-2,  June  1975. 

(See  annotation  in  Section  VIII.) 


Bastin,  A.  Natural  Radioactive  Tracers 
and  Their  Use  in  Belgium:  Lithological 
Maps  of  the  Bottom  of  the  North  Sea  Off 
the  Belgian  Coast  and  of  the  Scheldt  Es¬ 
tuary  Constructed  on  the  Basis  of  Natural 
Radioactivity  Measurements.  Paper  pre¬ 
sented  at  a  panel  meeting  on  the  Use  of 
Tracers  in  Sedimento logy ,  held  at  the 
Centre  d'Etudes  Nucleaires  de  Saclay, 
21-25  June  1971.  In:  Tracer  Techniques 
in  Sediment  Transport,  International 
Atomic  Energy  Agency,  Vienna,  Technical 
Report  Series  No. 145,  p.179-200,  May 
1973.  (See  annotation  in  Section  VII.) 


Bellessort,  B.  Movement  of  Suspended 

Sediments  in  Estuaries:  Flocculation  and 
Rate  of  Removal  of  Muddy  Sediments. 

Paper  presented  at  a  panel  meeting  on  the 
Use  of  Tracers  in  Sedimentology ,  held  at 
the  Centre  d'Etudes  Nucleaires  de  Saclay, 
21-25  June  1971.  In:  Tracer  Techniques 
in  Sediment  Transport,  International 
Atomic  Energy  Agency,  Vienna,  Technical 
Report  Series  No. 145,  p. 31-40,  May  1973. 

In  estuaries,  the  movement  of  mud  is  an 
economic  problem  of  particular  importance 
since  it  has  a  bearing  on  the  maintenance 
of  access  channels  to  harbors.  It  is  a 
particularly  critical  problem  to  tackLe 
since  mud  movement  depends  on  many  param¬ 
eters  which  as  yet  are  not  well  known. 

The  first  part  of  this  chapter  discusses 
the  main  factors  governing  the  dynamics 
of  estuaries,  and  the  second  part  deals 
more  specifically  with  the  problems  of 
flocculation  and  removal  rate  of  cohesive 
sediments.  (From  paper.) 


Beilis,  V.,  O’Connor,  M.P. ,  and  Riggs,  S.R. 
Estuarine  Shoreline  Erosion  in  the 
Albemarle-Pamlico  Region  of  North  Caro¬ 
lina.  North  Carolina  State  University, 
Raleigh,  UNC  Sea  Grant  Publication 
UNC-SG-75-29 ,  December  1975. 

Shoreline  erosion  within  the  estuaries  of 
North  Carolina  is  a  continuing  process 
which  has  been  in  operation  for  several 
thousand  years.  Actual  rates  of  erosion 
range  up  to  twenty  feet  per  year  but 
average  2-3  feet  per  year.  Variables 
affecting  rate  of  shoreline  erosion  are: 
bank  height  and  composition,  vegetative 
cover,  exposure  to  prevailing  winds  and 
fetch,  offshore  topography,  and  various 
human  activities.  Three  major  shoreline 
types  are  identified  on  the  basis  of 
these  parameters.  These  are:  1)  Sand 
and  Clay  Banks,  2)  Swamp  Forest,  and  3) 
Grass  Marsh.  Of  these  shoreline  types 
only  the  sand  and  clay  banks  can  be 
easily  developed.  All  types,  however, 
can  be  protected  by  shoreline  modifica¬ 
tion  structures,  utilization  of  natural 
protective  features,  or  appropriate  set¬ 
back  regulations.  References  (15  items). 


Benedict,  P.C.  Equipment  for  Investiga¬ 
tions  of  Fluvial  Sediment.  Journal  of 
the  Hydraulics  Division,  ASCE ,  vol.105. 
No . HY3 ,  p.163-170,  March  1979.  (See 
annotation  in  Section  VII.) 


Benninger,  L.K.  The  Uranium-Series  Radio¬ 
nuclides  as  Tracers  of  Geochemical  Pro¬ 
cesses  in  Long  Island  Sound.  Disserta¬ 
tion,  Ph.D,  Yale  University,  May  1976. 

An  estuary  can  be  visualized  as  a  mem¬ 
brane  between  land  and  the  deep  ocean, 
and  the  understanding  of  the  estuarine 
processes  which  determine  the  permeabil¬ 
ity  of  this  membrane  to  terrigenous  mate¬ 
rials  is  necessary  for  the  estimation  of 
fluxes  of  these  materials  to  the  oceans. 
Natural  radionuclides  are  useful  probes 
into  estuarine  geochemistry  because  of 
the  time-dependent  relationships  among 
them  and  because,  as  analogs  of  stable 
elements,  they  are  much  less  subject  to 
contamination  during  sampling  and  analy¬ 
sis.  In  this  study  the  flux  of  heavy 
metals  through  Long  Island  Sound  is  con¬ 
sidered  in  light  of  the  material  balance 

for  excess  ^^Pb,  and  analyses  of  concur¬ 
rent  seston  and  water  samples  from  cen¬ 
tral  Long  Island  Sound  are  used  to  probe 
the  internal  workings  of  the  estuary. 
References  (145  items). 
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Estuaries).  LA  HOUILLK  BLANCHE,  vol.29, 
No. 1/2,  p .91- 102 ,  1974.  (In  French.) 

Flocculation  of  sediment  drifting  down 
from  upstream  has  often  been  held  respon¬ 
sible  for  the  silting-up  of  estuaries. 
However,  deve lopment  work  on  the  Lay  and 
Vilaine  estuaries  has  brought  different 
forms  of  sediment  behavior  to  light. 

Since  the  closure  of  the  Vilaine  estuary 
at  the  end  of  1970,  the  work  done  has 
shown  itself  to  have  been  effective  in 
attenuating  floods  (i.e.  reducing  the 
flood  threat  to  riverside  communities), 
completely  stopping  silting  both  upstream 
and  downstream,  and  providing  a  fresh 
water  network  solving  the  supply  problem 
for  a  densely  populated  region  with  few 
natural  resources.  In  addition,  the 
scheme  has  considerably  enchanced  the 
area's  potential  for  tourism.  With  dis¬ 
cussion  . 


Billen,  0.,  and  Smitz,  J.  Mathematical 
Model  of  Water  Quality  in  a  Highly  Pol¬ 
luted  Estuary.  Hydrodynamics  of  Estuar¬ 
ies  and  Fjords;  Proceedings  of  the  9th 
Liege  (‘<>1 1  oqu ! um  on  Ocean  Hydrodynami c  s  , 
1977,  p. 55-62.  (See  annotation  in  Sec¬ 
tion  VI  .  ) 


Rohlen,  W.F.  An  Investigation  of  Turbid¬ 
ity  in  Estuarine  Waters.  The  University 
of  Connecticut,  Research  Project  Tech¬ 
nical  Completion  Report,  November  6, 

1974.  NT IS  Report  PB-238  315. 

The  relationship  between  total  turbidity 
and  its  component  parts  is  investigated 
within  the  Connecticut  River  estuary  and 
adjacent  Long  Island  Sound.  Analyses  of 
more  than  200  drawn  water  samples  ob¬ 
tained  at  a  network  of  11  stations  over 
two  years  provide  a  detailed  description 
of  the  spatial  and  temporal  distribution 
of  total  suspended  solids  and  the  rela¬ 
tive  fraction  of  dissolved  u;.d  suspended 
organic  and  inorganic  constituents. 

These  data  correlate  with  bulk  turbidity 
character istics  and  selected  water  qual¬ 
ity  parameters,  including  1)0,  BOD,  and 
coli form  bacteria  counts.  List  of  Publi¬ 
cations  (3  items). 


Bohlen,  W.F.  Shear  Stress  and  Sediment 
Transport  in  Unsteady  Turbulent  Flows. 
Estuarine  Processes;  Volume  11,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977.  p.109- 

123.  (See  annotation  in  Section  VIII.) 


Bokuniewicz,  H.J.  Estuarine  Sediment  Flux 
Evaluated  in  Long  Island  Sound.  Ph.D. 

Di ssertat ion ,  Yale  University,  May  1976. 


Energy  for  sediment  transport  in  an  estu¬ 
ary  may  he  supplied  by  wind -driven  or 
gravity  induced  circulation,  or  tidal 
currents.  To  evaluate  the  relative  im¬ 
portance  of  these  agents  in  a  large  tidal 
estuary  (Long  Island  Sound),  water  veloc¬ 
ity  c haracterist ics  2  m  above  the  bottom 
were  examined  for  a  year  at  two  stations 
and  for  shorter  periods  at  30  additional 
locations.  The  observations  show  that 
85%  of  the  energy  available  for  sediment 
tiansport  is  derived  from  currents  flow¬ 
ing  at  velocities  less  than  the  maximum 

tidal  velocity,  u  Fluctuations  in 
o 

the  observed  velocity  are  isotropic  and 
uric  correlated  to  the  phase  of  the  tide. 

The  magnitude  of  velocity  fluctuations 
increases  with  increasing  wind  stress. 

-  2 

The  mean  sediment  f  1  u-r  is  j  o  u(l.5u 

♦  u  *■  3u'  I  ,  where  u  is  the  mean  ve¬ 
locity  due  primarily  to  the  estuarine 
c  i real  at  ion  in  Long  Island  Sound  and  u' 
is  the  fluctuating  velocity  component. 

The  magnitudes  of  the  three  terms  are  in 
a  ratio  of  19:1:1.  For  fine  sand  in  Long 
Island  Sound,  j  may  be  calculated  from 
iiirrent  observations  to  be  about  0.003 

c  mV  cm-sec  to  the  west  (inward).  obser¬ 
vations  of  the  migration  of  sand  waves  in 
the  eastern  Sound  by  repeated  bathymetrn 
surveys  show  the  sand  flux  to  be  about 

0.01  cm**/ cm-sec  to  the  west.  For  times 
much  longer  than  the  tidal  period,  the 
dispersion  of  sand  may  he  described  by  a 
transport  equation  assumming  sand  moves 
in  a  thin  zone  at  the  sediment -water  in¬ 
terface  by  advert  ion  and  diffusion  until 
removed  from  the  zone*  and  immobilized  by 
the  accretion  of  the  bottom.  Tfie  model 
is  applied  to  the  transport  of  sand  par¬ 
allel  to  the  current  direction  from  the 
sandy  bottom  of  t  fie  eastern  Sound,  across 
a  20  km  transition  zone,  to  a  silt  bottom 
in  the  central  Sound.  The  analysis  pre¬ 
dicts  that  the  sand  distribution  ap¬ 
proaches  steady-state  in  a  few  decades, 
and  requires  the  advert ive  sand  flux  to 

be  3  5  *  10  *  cmVcm-sec,  while  the  dif- 

-3 

fusive  flux  is  less  than  0.6  *  10  /cm- 
sec.  Bibliography  (96  items). 
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R.B.  Sediment  Mass  Balance  of  a  Large 
F.stuary,  Long  Island  Sound.  ESTUARINE 
AND  COASTAL  MAR l NE  SC  I ENCE ,  vo 1 . 4  ,  No  .  5  , 
p. 523-536,  September  1976. 

Acoustic  reflection  profiles  and  bottom 
sampling  are  used  to  measure  the  volume 
of  sediments  accumulated  in  Long  Island 

Sound.  There  is  present  10  >  10^m*  of 
9  \ 

seel  i  ment  of  which  5  3  *  10  m  is  marine 
8  3 

mud  and  4*9  *  10  m  is  probably  of 
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Hokum  ew  i  <  /  ,  H,  J.,  Gordon.  K.H  ,  ami  l'il- 
heam,  (..’ .  C .  Stress  on  the  Bottom  of  an 
Estuary.  NATURE,  v<»l  .25/,  j» .  5  75-5  ?  , 
October  It,  19  75. 

Many  estuaries  are  su f  f  1 1  i ent  1  v  deep 
relative*  to  their  maxi  mum  tetifi  that  even 
in  severe  storms  tfie  bottom  remains  un¬ 
disturbed  by  wind -generate.!  waves.  Vet 
observations  ut  sediment  transport  and  ut 
changes  in  benthic  animal  populations  in¬ 
dicate  that  agitation  of  the  bottom  of 
deep  estuaries  is  not  infrequent.  Re¬ 
ports  on  an  analysis  of  current  meter 
records  which  shows  that  such  bottom  dis¬ 
turbances  can  arise  because  wind  stress 
at  the  surface  causes  increased  turbu¬ 
lence  deep  in  the  water  column  and,  con¬ 
sequently,  a  more  frequent  occurrence  of 
unusually  high  velocities  near  the  bot¬ 
tom.  References  (A  items). 


Bonnefille,  R. ,  Lepetit,  J.P.,  and  Lespine, 
E.  Simulation  des  depots  de  vase  dans 
l’estuaire  de  la  Gironde  (Simulation  of 
Silt  Deposition  in  the  Gironde  Estuary). 
Proceedings,  XVIth  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A2A.  (In 
French. ) 

Silt  depositions  in  Gironde  estuary  fol¬ 
low  a  seasonal  cycle  in  connection  with 
the  floods  of  the  Garonne  and  Dordogne 
Rivers.  Measurements  and  radioactive 
tracers  experiments  have  shown  the  move¬ 
ments  of  the  "silty  zone”  along  the  estu¬ 
ary.  A  mathematical  model,  with  two 
stratified  layers,  is  carried  out  in 
order  to  simulate  the  phenomenon.  Some 
assumptions  are  successful  to  reproduce 
the  seasonal  movements  of  the  high  con¬ 
centration  of  sediments  in  suspension 
near  the  bottom  of  the  estuary.  Refer¬ 
ences  (7  items). 


Boothroyd,  J.C.,  and  Hubbard,  D.K.  Bed 
Form  Development  and  Distribution 
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M.INSdl  flUSl't  t  s 

s  •  •  l  t  s  .  Coastal 
mo. ns  Paper  Ml' 


and  Essex  Estuaries, 
Cniversily  of  Massathu- 
Research  Center,  Mistella- 
1  -  7 A  ,  Fefirua  ry  19  74. 


\e|oi ity,  depth,  temperature,  grain  size, 
and  fu*d  form  scale  and  orientation  were 
measured  f  *r  complete  tidal  iyiles  at  50 
stations  in  two  New  England  estuaries. 

>»t  uba  observation  of  bed  form  (flange  and 
mi  grit  ion,  fathometer  profiles,  and  700 
bed  form  stale  and  orientation  readings 
were  also  tarried  out  This  investiga¬ 
tion  lt*ii  to  the  recognition  of  a  sequent  e 
of  bed  forms  based  on  increasing  "flow 
strength-”  Bed  form  type  is  governed  by 

maximum  flood  and  ebb  velocities  (l  > 

max 

attained  at  .i  given  locality.  Velocity 
asymmetry  and  duration  are  important  in 
determining  bed  form  morphology  and 
amount  of  c  r«*ssbedd  i  ng  b  ifiiodu  1  1 1  v  . 

Iroijde  number  (Kr)  shows  good  tor  relation 
with  bed  form  type  only  in  depths  less 
than  2  meters.  In  the  intertidal  and 
shallow  subtidal  (■  2  meters  Ml.W)  zone, 

sand  waves  are  c  ha  rat  ter  i/.ed  by  U  80 

max 

tenlimeters  per  second,  large  velocity 
assymmet ry  (Fr  r  0.15-0.25),  planar  cross 
bedding,  little  crossbedding  binuiddlitv, 
and  dominant  flood  orientation.  Cuspate 
mega  ripples  are  characterized  by  l*mdX  Rd 

centimeters  per  second,  small  velocity 
asymmetry  (Fr  -  0.25-0. A),  festoon 
crossbedding,  high  crossbed  bimodality, 
and  no  dominant  orientation.  In  deep 
subtidal  (>2  meters  MLW)  areas,  sand 
waves  are  the  principal  bed  form.  They 
show  no  dominant  orientation.  However, 

where  U  exceeds  80  centimeters  per 
max 

second,  megaripples  are  superimposed  on 
the  sand  wave  form  and  crossbedding  is 
complex.  Literature  Cited  (16  items). 


Boothroyd,  J.C.,  and  Hubbard,  D.K.  Gene¬ 
sis  of  Bedforms  in  Mesotidal  Estuaries. 

In:  Estuarine  Research,  Volume  II: 

Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.217-234. 

Velocity,  depth,  and  temperature  recorded 
over  complete  tidal  cycles  at  50  stations 
in  two  northern  New  England  estuaries, 
combined  wiLh  bottom  profiles,  grain-size 
analysis,  700  bedform  scale  and  orienta¬ 
tion  readings,  and  SCUBA  observations  of 
bedform  migration,  indicate  that  bedform 
type  is  governed  by:  (a)  maximum  flood 

and  ebb  velocities  (U  )  attained  at  a 
max 

givpn  locality;  (b)  velocity  asymmetry 
(difference  of  maximum  flood  and  ebb  ve¬ 
locity);  (c)  velocity  duration  (time  span 
above  a  given  velocity).  In  the  inter¬ 
tidal  and  shallow  subtidal  (<2m  Ml.W) 
zones  of  tidal  deltas,  sand  waves  are 
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characterized  bv  U  <  8(J  cm/ sec ,  large 
ma  x 

velocity  asymmetry,  ..ad  dominant  flood 
orientation.  Cuspate  mega  ripples  are 

characterized  by  l-  >  80  cm/ set  ,  slight 
max 

ve [>u  ity  asymmetiv,  and  no  dominant 
<m  imt.it  ii)ii .  In  >leep  >>  u  t » t  iil.»l  (  '2m  MI.V* ) 
areas,  sand  waves  are  tile  print  ipal  bed- 
iorm  Tims*  on  l  I  ood  ramps  are  similar 
in  morphology  ind  How  *  ha  rat  ter  i  st  1 1  s 
but  larger  in  scale  than  intertidal 
forms.  Sami  waves  in  ebb  channels  are 
characterized  by  large  height  and  spac¬ 
ing,  l1  KOtm.'sec,  superimposed  mega- 

r  ippics  ,*  and  >  d<>minant  ebb  orientation. 
Important  topographic  forms  of  a  larger 
scale*  than  bed  forms  aie  transverse  bus 
and  spill -over  lobes.  S'  lb  occur  mainly 
in  intertidal  or  shallow  subtidai  areas. 
References  (21  items). 


Bowker,  D.K.,  and  Witte,  W.G.  Evaluation 
of  Water  Samples  Collected  During  Laml- 
sat- 1  Overpasses  of  the  bower  Chesapeake 
Bay  Area.  Proceedings  of  the  Interna¬ 
tional  Conference  on  Environmental  Sens¬ 
ing  and  Assessment,  I.as  Vegas,  Nevada, 
Septempber  14- 1(),  |<W5,  vol.I.  (See 
innut.it  ion  in  Section  VII.) 


Br i cKer ,  O.P.,  111,  and  Troup,  B.N. 

Sediment -WaLei  Exchange  in  Chesapeake 
Bay.  fn:  Estuarine  Research,  Volume  I: 
Chemistry,  Biology,  and  the  Estuarine 
System,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975  , 
p.  1-27. 

In  Chesapeake  I'.iy,  diagenetic  reactions 
in  the  sediment- i nterst i t i a  1  water  envi¬ 
ronment  result  in  the  enrichment  of  many 
dissolved  species  relative  to  their  con¬ 
centrations  in  the  overlying  water. 

Rapid  exchange  of  dissolved  species 
across  the  sed iment-wat r i  interface  in 
response  *o  physical  and  chemical  pro¬ 
cesses  leads  to  the  establishment  of 
strong  gradients  in  the.-r  species  in  r  hr 
upper  meter  of  the  sediment  column.  In 
spite  of  the  non-equilibrium  nature  of 
ihe  iverall  system,  t  lie  »  one  »  nt  rat  i  oris  of 
spec  ies  that  partre  ipate  in  reactions 
whose  time  scales  are  rapid  relative*  to 
their  transport  through  the  system,  can 
be  adequately  described  in  terms  of  equi¬ 
librium  models.  1  he  r  cue  r*nt  rat  ions  of 
chemically  non- rear t i ve  dissolved  materi¬ 
als  and  species  that  are  involved  in  slow 
reactions  relative  to  movement  through 
t  hr*  system,  must  be  modi’ led  on  t  hr*  basis 
of  non-equ i | i br i urn  diffus tonal  transport. 
References  (24  items). 

Rruun,  P.  Stability  of  Tidal  Inlets; 
Theory  and  Engineering.  New  York, 
Elsevier,  10  78.  506p. 


Hu*  fiook  treats  the  tfieoreiic.il  and 
applied  aspects  of  t  fi  l  s  science  from 
basic  coastal  geomo  rplio  1  ogv  ,  hydraulics, 
wavr*  mechanics,  and  sediment  tiunsport 
tec  hnology ,  to  engineering  of  tidal  en¬ 
trances,  design  and  improvement  of  inlet 
channels  and  t  fie  related  subject  of  t  fie 
in  a  i  nt  enam  e  of  these  channels.  Each  sec - 
ti.ui  has  its  i.kii  list  of  re  f  e  retires. 


Hruun ,  P  ,  Gerritseii,  E.,  and  Khaki  a,  N.P. 
Evaluation  of  Overall  Entrance  Stability 
of  Tidal  Entrances.  Proceedings  of  t  fie 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  lune  24-28,  19  74,  Copenhagen,  Reri- 
:nark,  vol.II,  1  7  f> ,  Chapter  01  (p.1566- 
1584  )  . 

T*h  i  s  paper  is  written  m  continuation  of 
earlier  published  material  dealing  with 
stability  of  tidal  inlets  on  littoral 
drift  shores.  The  experience  available 
at  that  lime*  was  responsible  for  the  m* 
troduction  of  two  parameters:  V 

mean  max 

defined  as  the  mean  max.  Velocity  in  the 
gorge  at  spring  tide  and  t  fit*  0/M^  ^  ra¬ 
tio  (tidal  prism  at  spring  tide  divided 
hy  material  transport  to  the  entrance 
from  the  adjoining  shores)  as  the  most 
pertinent  parameters  for  description  of 
overall  stability.  A  more  detailed  jus¬ 
tification  for  this  choice  is  given  in 
this  paper,  based  on  computation  of  tin* 
relative  sediment  transport  at  various 
tidal  pfiases.  Examples  of  earlier  date 
and  twelve  new  examples  from  India  are 
given.  List  of  Reference’s  (12  items). 


Butler,  A.T.  Sediments  of  the  lay 

Estuary.  II.  Formation  of  Ephemeral 
Zones  of  High  Suspended  Sediment  Concen¬ 
trations.  The  Royal  Society  of  Edin¬ 
burgh,  Proceedings,  Section  H,  vo|.75. 
Parts  1/2,  p. 65-89,  1975. 

During  periods  of  sustained  mode* rate 
river  discharge  and  quiescent  marine  con¬ 
ditions  little  external  suspended  sedi¬ 
ment  enters  the  estuarine  circulation  "t 
the*  Tay.  That  material  which  is  in  sus¬ 
pension  is  largely  derived  from  the  estu¬ 
ary  margins  where  tidal  currents  superim¬ 
posed  by  wi  nd- iieheed  wave's  are  competent 
to  resuspend  fine  material  from  the  sur¬ 
face  of  the  '’mud”  flats  and  erode  bedded 
silts  from  the  incised  banks  of  minor 
channels  and  runnels  draining  them.  The 
quantities  of  this  sediment  entering  the 
system  are  largely  determined  by  tidal 
state  and  amplitude,  as  well  as  wind  ve¬ 
locity.  References  (14  items). 

Puller,  A  T.,  and  t.reen,  C  D.  The  Hole  >*j 
Organic  Detritus  in  t  fit*  Formation  of  Dis¬ 
tinctive*  Sanely  Tidal  Flat  Sedimentary 
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St  m*i  tuii’s,  I'.iy  EsLuary,  Scot  land. 

KS  IL'AH  INK  AND  COASTAL  MAKINK  SCIENCE, 
vo  1.4,  No. 2,  p.  11*5-118,  March  1976. 

I  he  i  ill  ermi  t  lent  deposition,  subsequent 
burial  and  dec'ompos  1 1  i  on  ol  organic  det¬ 
ritus  along  part  of  the  'ay  estuary’s 
lower  sandy  tidal  flats  produce  black 
peaty-sand  layers  which  crudely  resemble 
sed  iment  ary  structures  typical  o  i  mixeil 
l ida l  flats.  K  ros  i  on  of  souk*  of  these 
peaty  layers  by  lateral  creek  migration 
results  in  the  formal  ion  of  peaty-sand 
clasts.  These  are  organic -rich  equiva¬ 
lents  of  mud  c  lasts  normally  found  as  mud 
pebbles  and  c  onglonierat  es  deposited  on 
the  bottoms  of  mixed  tidal  flat  creeks. 
References  (8  items). 


Builer,  A.T.,  and  McManus,  J.  Sediments 
of  the  Tay  Estuary.  1.  Bottom  Sedi¬ 
ments  of  the  Upper  and  Upper  Middle 
Reaches.  The  Royal  Society  of  Edin¬ 
burgh,  Proceedings,  Section  B,  vol.75. 
Parts  1/2,  p.  4 1-64,  1 9  7  a  . 

A  lack  of  modern  r i ver-lmiim  sediment  and 
i  steady  supply  of  marine  materials  have 
led  to  the  hypothesis  that  the  upper  Tay 
estuary  is  undergoing  an  erosive  phase 
•  ounte rba  I  aiu  ed  by  a  headward  moving 
sheet  of  largely  marine-derived  sand  pres¬ 
ently  occupying  the  upper-middle  estuary. 
This  primal  division  (based  on  sediment 
budget  criteria)  is  also  reflected  in  the 
bathymetry,  distribution  of  sediment 
types,  and  sedimentary  structures.  The 
situation  of  two  contrasting  "phase 
/ones"  juxtaposed  within  a  relatively 
small  area  is  ideal  for  an  empirical  and 
indirect  analysis  of  the  response  of  a 
wide  variety  of  sediment  types  to  the 
gross  physical  processes  acting  on  them. 
The  analysis  takes  the  form  of  standard 
gram-size  c ha rac t e r i zat i ons  using  con¬ 
ventional  sedimentary  statistics,  supple¬ 
mented  by  adaptations  of  C-M  and  QDa-Md 
diagrams  transformed  for  display  on  dis¬ 
tribution  maps.  References  (46  items). 

Builer,  A . T .  ,  Green,  C.D.,  and  McManus,  .J . 
Dyanmics  and  Seel  imerita  t  i  on  :  The  Tay  in 
Comparison  with  Other  Estuaries.  In: 
Nearshore  Sediment  Dynamics  and  Sedimen¬ 
tation;  an  Interdisciplinary  Review, 
edited  by  J .  Mails  and  A.  ('air;  John 
Wiley  N  Sons,  London,  New  York,  etc., 

19  75,  Chapter  9  (p.201-249). 

This  paper  begins  with  a  brief  section 
on  estuarial  hydraulics  which  provides 
a  basis  for  discussion  of  estuarine 
sediment  sources  and  distribution;  ero¬ 
sion,  t  r.inspor  tat  i  oti  and  deposition  of 
fine-grained  sediment;  the  formal lonal 
mechanisms  of  zones  of  high  suspended 
sediment  concentrations;  the  threshold  of 


motion  of  coarse -grain*  1  sediment;  the 
genesis  and  migration  of  bed  forms; 
general  rales  of  transportation  and  sedi¬ 
ment  dispersion  by  waves.  Examples  from 
the  Tay  estuary,  Scotland,  are  compared 
and  contrasted  with,  and  supplemented  by, 
others  from  many  parts  of  the  world. 

This  ic-view  provides  a  basis  which  can  be 
used  to  isolate  research  topics  which  re¬ 
quire  special  attention.  Criticisms 
raiigt-  widely,  hut  two  of  the  most  impor¬ 
tant  are  (a)  that  expressions  describing 
th<*  erosion,  transportation  and  deposi¬ 
tion  of  estuarine  sediments  must  accom¬ 
modate  unsteady  state  non-uniform  flow 
conditions  and  (h)  that  knowledge  of  the 
mechanics  of  wave  action  and  sediment  en¬ 
trainment  by  waves  within  estuaries  is 
almost  rnui-ex  i  stent  .  References: 
p  244-249  . 


Byrne,  K.J.,  Bullock,  P.,  and  Tyler,  D.G. 
Response  Cha ract e r i st i cs  of  a  Tidal  In¬ 
let:  A  Case  Study.  In:  Estuarine'  Re¬ 

search,  Volume  II:  Geology  and  Engineer¬ 
ing,  edited  bv  L.  Eugene  Cronin,  Academic 
Press,  Inc..  New  York,  1975,  p.  201-216. 

Wachapreague  Inlet,  Virginia,  was  moni¬ 
tored  over  a  Id-month  period  to  document 
tile  cross-sectional  area  response*  of  the 
channel  to  short-term  variations  in  wave 
activity  and  hydraulic  inputs.  The-  off¬ 
set  inlet  channel,  whose  length  is  1.5 
km,  width  500  m,  and  maximum  depth  20  m, 
was  surveyed  4b  times  in  the  H  months, 
The  significant  conclusions  are:  la)  The 
complex  has  in-storage  cha rac ter l st i c s  re¬ 
sult  in  an  ebb-dominated  net  sand  trans¬ 
port  over  the  long  term.  (hj  The  channel 
responds  very  quickly  to  storm  events  and 
large  tidal  prisms  with  changes  of  10-15 
percent  in  cross-sectional  areas  occur¬ 
ring  within  a  few  days.  (c)  Although  the 
channel -area  response  is  reasonably  cor¬ 
related  with  the  ratio  of  ebb-tidal  power 
to  wave  power,  the  short-term  net  sedi¬ 
ment  transport  characteristics  play  a 
large  role.  (cl)  The  volume  of  sand  in¬ 
jected  into  the  channel  cannot  reasonably 
be  attributed  to  longshore  drift  alone;  a 
significant  but  undetermined  portion  of 
it  is  due  to  transfer  of  material  on  and 
off  the  ebb  delta.  (e)  The*  stern 
changes  in  sea  level  play  a  strong  role 
in  inlet  maintenance*  where  complex  stor¬ 
age  systems  arc*  involved.  References 
(15  items). 


Byrne ,  R.J.,  DeAlteris,  IT,,  and  Bullock, 
PA.  Channel  Stability  in  Tidal  Inlets 
A  Case  Study.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Con  f  creme, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vo 111,  1975,  Chapter  92  (p  1585-1604). 
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w.»v  hupreugiu-  Inlet,  .1  IiiwikIm  It  .  >  t  I  s«  - 1 
inlet  mi  th»“  Imitii'I  island  complex  •>! 
till’  HI  1  d“At  1  .lilt  ;  *  l.S.  •  I'.INt  ,  V.JS  stud '  1**1 

tilling  l  in*  p**riod  I  *J  7  I  -  i  *J  /  .1 .  Elements  i>t 
tlm  stmly  included:  (1)  the  inlet  mor¬ 
pheme  tin'  hi  slot  y  i  120  Vf.irs),  (2)  as¬ 
sessment  ■’{  suit  iv  i.tl  and  sub  -  not.  loui  sed- 
lim.  nls  wjltijn  th*-  in  lrt  *  on*ji  1 1*.\  ,  r  si  re¬ 
sponse  •>{  the  i  ImiiiiH  v  ross-s*  v  t  i  on.i  1 
.in*. i  tii  short-term  v  .-iri.it  i  mis  in  wav* 
activity  and  t  i  il.i !  volumes,  and  (4)  the 
il  i  st  r  i  hut  i  mi  it  tiit.ii  Mows  within  tin* 
channel.  It  is  concluded  th.il:  (1)  .i 

cju.i  1  i  t ,i 1 1  vt*  correlation  exists  between 
short-term  channel  cross-sect i on. 1 1  .him 
change  and  the  r-ilio  of  ebh  tid.il  power 
to  wave  power.  It  is  inferred  that  the 
import aul  element  is  the  direct  wave 
activity  on  the  ehh- tidal  della;  (2i  du¬ 
ration  differences  in  rising  and  failing 
phases  of  the  tide  (.flood  longer  than 
ehh)  lead  to  an  eld)  dominence  in  bedload 
capacity  at  the  inlet  with  the  result 
that  this  inlet  has  a  natural  flushing 
ability;  (3)  there  is  pronounced  sand 
circulation  within  the*  inlet  cuinplex  via 
a  sediment  flow  loop  which  is  driven  by 
wave  refraction  and  lateral  inflow  on  the 
updrifl  side.  The  sand  volumes  thus  de¬ 
livered  annually  to  the  inlet  channel 
from  the  ehb  delta  appear  to  far  exceed 
the*  estimated  littoral  drift.  The  local 
sand  circulation  should,  therefore,  be 
considered  in  engineering  design  for  in¬ 
let  control  structures.  References 
(17  i terns ) . 


Carmichael,  J.W.,  and  Maclnnis,  I.  Per¬ 
formance  Assessment  of  Se 1 f-Dredg i ng  Har¬ 
bour  Entrances.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  vol.II,  1975, 
Chapter  87  ( p . 1 49 1 -  1 502 ) .  (See  annota¬ 
tion  i n  Sect i on  V .  ) 


Cederwall,  K.,  and  Svensson,  T.  Sediment 
Flushing  After  Dredging  in  Tidal  Bays. 
Journal  of  the  Hydraulics  Division,  Proc . 
ASCE,  vo 1.102,  No.HY7,  p. 9)5-953,  July 
1976.  (See  annotation  in  Section  VI.) 

Chamley,  H.  Considerations  stir  la  sedi- 
mentologie  des  estuaires  (Estuarine  Sedi- 
mentology).  LA  HOUILLE  BLANCHE,  vol.29. 
No. 1/2,  p. 123-128,  1974.  fin  French.) 

After  a  brief  review  of  morphological  fea¬ 
tures,  types  of  sediment  observed  in  es¬ 
tuaries  and  their  distribution  are  de¬ 
scribed.  Sediment  dynamics  are  then  dis¬ 
cussed,  especially  as  re  I  at  eel  to  river 
f 1 ow  conditions,  the  tide  cycle  and  sedi¬ 
ment  o  I  og  i  <  a  1  variation  in  estuaries  over 
a  period  of  time.  Bibliography  (14 
items).  With  discussion. 


Chen  ,  t  .  W  .  ,  oiii;  .  L  .  !.■  )  ,  J.it  ks  n  ,  .IF, 

•  .  1  .  Ui  g. iij  i  '  Sed  l  Hu -i«t  M«  >di  ]  t  of 

U.i  s  t  ew.i  l  *■  i  <‘i;tf.jl!.  S\  nip*  i  mil  -n  *‘l '  ■  !« - 1  - 
ing  1  «*v  lift  i -pjc-s  ,  2nd  Annua)  Syiiij" -  . ;  uiii  •/ 1 
the  U.i  t  f  rw.i  vs  .  H.irh'.rs  md  (.oust  a  I  i.ng  i  - 
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p  .  I  .*  'i  -  2D  7  (See  .i  I  (f .  ■  •  t  at  l  on  in  Sc  - 

t  I  -Hi  VI  ) 


«  hen.  >  .11.  ,  I.upe/  ,  M  .  .  .md  Hh  hi  r  cl  j.oii , 
h  V  .  M.i  l  hem.it  i  i'.i  1  Modeling  <«  t  Sed  i  men  l 
Deposition  in  P«*se  i  v« .  i  i  s  .  Journal  I 
tin*  Hydraulics  Division,  ASCE,  vol.!<)4. 

Nf  .  HV12,  p.l(>0s-lo!h,  De<  emh«*r  19  78. 

When  a  dam  is  constructed  across  a  river 
basin  to  form  a  reservoir  the-  velocity  of 
the  flow  in  tin-  reservoir  is  reduced  and 
the  sediment  transported  by  the  river  is 
deposited.  These  deposits  .itvumul.it-  to 
form  deltas.  Estimation  >d  the  amount 
and  locat  ion  <  f  the  s»  dinn  nl  deposits  is 
required  lor  **ngi  m-ers,  i  n  the*  design  of 
darns.  A  (l.athc-inal  i ‘-.il  lli-.drl  l:  developed 
tin  pi  »-d  i  c  t  i  «in .  «  f  t  h<-  de  1  »  a  I  ■  rma  t  i  <»ri  i  n 
tb<*  reservoir  b\  v  oils  i  «|»  r i  up  the  ri\er- 
resc-rvoii  system  as  a  whole.  The'  river 
is  modeled  by  a  single  ■  flannel  assuming 
oue-ij  imc'us  i  ona  1  flow  phenomen.i  are  {  i  •  *  - 
dominant,  whereas  a  compound  stream  model 
appro.,,  h  is  used  to  simulate  the  main 
river  and  the  Mood  plains  in  the  reser¬ 
voir.  flic  jet  theory  is  incorporated  m 
tin-  mat  hemal  i  ca  1  model  and  t  lie  resulting 
flow  f  i  c*  1 -1  is  used  to  route  the  sediment 
through  the  reservoir.  The  simulated  bed 
pro) lies  generated  by  the  malhemui i rai 
j  model  Compare*  well  with  measured  data. 
References  (8  items). 
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i h  Sect i on  VIII.) 


Christensen,  B.A.,  and  Snyder,  R.M. 

Physical  Modeling  of  Scour  Initiation  and 
Sediment  Transport  in  Distorted  Tidal 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p.92  7-9  35.  (Sec*  annotation  in  Sec  - 
t i on  VI.) 
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Suspended  Sediments  in  Coastal  Waters. 
Ralph  M.  Parsons  Laboratory  for  Water  Re¬ 
sources  and  Hydrodynamics,  Massachusetts 
Institute  of  Technology,  Report  No. 179, 
January  1974. 

A  three-dimensional  analytical  model  of 
the  dispersion  of  fine  suspended  sedi¬ 
ments  in  coastal  waters  is  proposed.  It 
predicts  sediment  concentration  as  a 
function  of  space  and  tidal  time  and  the 
deposition  pattern  in  the  area  around  a 
continuous  vertical  line  source.  Data 
required  are  the  sediment  settling  veloc¬ 
ity  (collected  in  this  case  from  labora¬ 
tory  experiments),  the  hydrodynamic  fea¬ 
tures  of  the  area  (obtained  from  field 
data),  the  net  drift  and  tidal  velocities 
and  the  dispersion  coefficients.  Verti¬ 
cal  and  horizontal  distributions  are 
treated  independently.  The  model  is 
applied  to  a  hypothetical  dredging  prob¬ 
lem  in  Massachusetts  bay.  The  most  im¬ 
portant  factors  in  the  dispersion  of  fine 
sediments  in  coastal  areas  appear  to  be 
the  net  drift  and  settling  velocity. 
References  (33  items). 


Conomos ,  T.J.,  and  Peterson,  D.H. 

Suspended-Particle  Transport  and  Circula¬ 
tion  in  San  Francisco  Bay:  An  Overview. 
Estuarine  Processes,  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.82-97. 

Differences  in  the  relative  magnitude  and 
timing  of  wind  stress  and  river  inflow  in 
the  northern  and  southern  reaches  of  San 
Francisco  Bay  create  different  sedimen¬ 
tary  conditions.  The  northern  reach  is  a 
partially  to  well  mixed  estuary  receiving 
most  of  the  total  annual  fresh-water  in- 
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put  (840  m  sec  )  and  suspended  sediment 

input  (4  *  io^  metric  tons)  into  the  bay; 
more  than  80%  of  the  sediment  is  received 
during  winter.  Density-driven  nontidal 

estuarine  circulation  (~  5  cm  sec  *) 
maintains  a  turbidity  maximum  which 
changes  seasonally  in  particle  concentra¬ 
tion  (40  to  80  mg  litre  ).  Strong  tidal 

currents  (<  225  cm  sec  )  and  wind¬ 
generated  waves  resuspend  sediment  from 
the  shallow  bay  floor;  some  of  the  river- 
borne  sediment  deposited  during  winter 
is  resuspended  during  summer  and  trans¬ 
ported  landward  to  the  turbidity  maxi¬ 
mum.  Long-term  sediment  data  (extrapo¬ 
lated  from  bathymetric  charts)  indicate 
that  the  northern  reach  is  an  effec¬ 
tive  sediment  trap.  In  contrast,  long¬ 
term  sediment  data  suggest  that  the 
southern  reach  is  experiencing  net  ero¬ 
sion.  The  southern  reach  receives  little 
river  inflow  or  nverhorne  suspended 


sediment,  and  the  average  nontidal  circu¬ 
lation  is  weak  (<  2  cm  sec  ').  The  prin¬ 
cipal  source  of  suspended  sediment  (25  mg 

litre  *)  in  the  southern  reach  is  the 
shallow  bay  floor  (average  depth  6  a) . 
References  (41  items). 


Costa,  S.L.,  and  Isaacs,  J.D.  Anisotropic 
Sand  Transport  in  Tidal  Inlets.  Sympo¬ 
sium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division,  of  ASCE, 

San  Francisco,  California,  September  3-5, 
1975,  vol.I,  p.254-273.  (See  annotation 
in  Section  VI . ) 


Cronin,  L.E.,  Pritchard,  D.W. ,  Koo,  T.S.Y., 
et  al.  Effects  of  Enlargement  of  the 
Chesapeake  and  Delaware  Canal.  Estua¬ 
rine  Processes,  Volume  II,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.18-32. 
(See  annotation  in  Section  I.) 


Dalrymple,  R.W.,  Knight,  R.J.,  and  Middle- 
ton,  G.V.  Intertidal  Sand  Bars  in 
Cobequid  Bay  (Bay  of  Fundy).  In:  Estu¬ 
arine  Research,  Volume  II:  Geology  and 
Engineering,  edited  by  L.  Eugene  Cronin, 
Academic  Press,  Inc.,  New  York,  1975, 
p . 293-307 . 

The  largest  tides  in  the  world,  with  an 
average  perigee  spring  range  of  i5.4  m 
and  a  maximum  measured  range  of  16.3  m, 
occur  at  Burntcoat  Head,  on  the  south 
shore  of  Cobequid  Bay.  The  tides  gener¬ 
ate  currents  with  speeds  of  1  to  1.5  m/ 
sec  in  the  center  of  Cobequid  Bay.  These 
currents,  and  waves  approaching  mainly 
from  the  west,  have  reworked  sand  derived 
from  gl aciof 1 uvia 1  outwash  and  cliff  ero¬ 
sion  of  bedrock  into  a  major  sand  body 
which  occupies  the  eastern  part  of  the 
Bay.  The  sand  body  is  30  kro  long  and  6 
to  25  m  thick.  Most  of  it  is  subtidal, 
but  close  to  shore  and  at  the  east  end  of 
the  Bay  there  are  several  intertidal  sand 
bars,  which  reach  6  m  or  more  in  relief 
and  thickness  and  have  dimensions  up  to 
4  kms  in  length.  Maximum  speeds  of  tidal 
currents  over  the  bar  surfaces  generally 
range  from  0.5  to  1  m/sec;  the  strength 
and  direction  are  largely  determined  by 
shore  and  bar  topography.  In  many  areas 
either  flood  or  ebb  currents  dominate, 
producing  strongly  asymmetrical  patterns 
of  sand  dispersal.  Bars  are  covered  by 
sand  waves  (with  wavelengths  of  the  order 
of  30  m;  these  are  not  found  on  all 
bars),  megaripples  (with  wavelengths  in 
the  range  1.5  to  5  m)  and  ripples.  Many 
megaripples  can  be  observed  on  depth 
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recordings  to  reverse  their  orientation 
during  each  ebb  or  flood.  On  Selmah  Bar, 
sand  waves  are  flood-oriented  and  covered 
at  low  tide  by  ebb-oriented  raegar ipples . 
The  sand  waves  are  found  only  on  the 
south  side  of  the  bar  in  a  low  area  (not 
affected  by  wave  action)  that  is  strongly 
dominated  by  flood  currents,  and  they  mi¬ 
grate  about  20  cms  per  tidal  cycle.  Ref¬ 
erences  (29  items). 


DeAlteris,  J.T.,  and  Byrne,  R.J.  The 
Recent  History  of  Wachapreague  Inlet, 
Virginia.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p. 167-181. 

The  conf igurat ion  of  Wachapreague  Inlet 
has  been  traced  since  1852  to  the  present 
from  bathymetric  surveys  and  aerial 
photographs.  During  the  last  120  years 
this  offset  tidal  inlet  has  migrated  to 
the  south  at  a  rate  of  1  meter  per  year. 

A  cyclic  growth  and  decay  of  the  lateral 
ramp  margin  shoals  has  been  documented 
over  the  last  24  years.  These  variations 
are  not  likely  due  to  variations  in  lit¬ 
toral  drift  along  the  adjacent  islands. 

A  study  of  the  net  long-term  sand-volume 
changes  on  the  ebb-tidal  delta  shows  no 
significant  long-term  change  in  the  stor¬ 
age  of  sand.  The  mobile  sediment  distri¬ 
bution  of  the  inlet  was  investigated  with 
respect  to  spatial  variations  over  the 
entire  inlet  complex  and  temporal  varia¬ 
tions  in  the  deep  inlet  throat.  The  sed¬ 
iment  distribution  correlated  well  with 
the  various  depositional  environments 
ranging  from  gravels  in  the  deep  inlet 
throat  to  silty  sands  on  the  flood-tidal 
delta.  Changes  in  the  inlet  throat  sedi¬ 
ment  distribution  were  monitored  over  a 
3-month  period.  Short-term  fluctuations 
in  the  inlet  cross-sect iona i  areas  were 
correlated  with  overall  changes  in  the 
bottom  sediment  characteristics  in  the 
inlet  throat.  Investigation  into  the 
geomorphology  of  the  inlet  orifice  shows 
the  north  flank  to  be  a  sandy  spit  ex¬ 
tending  south  from  the  harrier  island, 
while  the  south  flank  is  a  firm  cohesive 
lagoonal  mud.  Thus,  as  Wachapreague  In¬ 
let  migrates  south  in  response  to  a  pre¬ 
dominantly  southerly  littoral  drift,  it 
leaves  in  its  path  a  wedge  of  sand  (the 
only  sand  sink  in  the  system)  and  erodes 
into  firm  marine  lagoonal  deposits.  Ref¬ 
erences  (6  items). 


Dean,  R.G.,  and  Walton,  T.L.,  Jr.  Sedi¬ 
ment  Transport  Processes  in  the  Vicinity 
of  Inlets  with  Special  Reference  to  Sand 
Trapping.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p. 129-149. 


Section  1 1  Sedimentation 

Paper  presented  at  the  Second  Interna¬ 
tional  Estuarine  Research  Conference, 
held  by  the  U.S.  Estuarine  Research 
Federation  at  Myrtle  Beach,  South  Caro¬ 
lina,  15-17  October  1973.  A  method  is 
described  and  applied  for  calculating  the 
materials  accumulated  in  the  outer  shoals 
adjacent  to  inlets.  The  calculated  outer 
shoal  accumulations  are  presented  for 
twenty-three  Florida  inlets;  these  vol¬ 
umes  range  from  approximately  1  million 
cubic  yards  for  Jupiter  Inlet  to  more 
than  200  million  cubic  yards  for  Boca 
Grande  Inlet.  Calculated  volumetric 
accumulations  in  inner  bars  and  shoals 
are  presented  for  four  Florida  inlets. 
This  procedure  contains  inherent  errors 
associated  with  changes  of  horizontal  and 
vertical  datums  between  earlier  and  later 
surveys.  One  conclusion  of  this  study  is 
that  stabilization  of  inlets,  particu¬ 
larly  in  areas  of  low  wave  energy,  re¬ 
sults  in  an  offshore  shoal  of  continu¬ 
ously  increasing  volume.  The  relatively 
high  wave  energy  and  strong  currents  on 
these  shoals  would  winnow  out  the  fine 
materials,  leaving  only  coarser  material 
suitable  for  heach-nour i shment  purposes. 
The  volumes  of  these  shoals  are  very  sig¬ 
nificant  when  evaluated  in  terms  of  the 
erosion  of  adjacent  barrier  islands.  As 
an  example,  for  the  estimated  present 
total  outer  shoal  volumes  in  Florida  and 
the  present  rate  of  erosion  along 
Florida’s  shoreline,  these  outer  shoals 
contain  enough  material  to  forestall  ero¬ 
sion  for  76  years. 


Diener,  R.A.  Cooperative  Gulf  of  Mexico 
Estuarine  Inventory  and  Study  --  Texas: 
Area  Description.  National  Marine  Fish¬ 
eries  Service,  Galveston,  Texas,  Gulf 
Coast  Fisheries  Center,  NOAA  (National 
Oceanic  and  Atmospheric  Administration) 
Technical  Report  NMFS  CIRC-393,  September 
1975.  (See  annotation  in  Section  VI II . J 


Do  iron,  1. .  N  .  ,  and  Whitehurst,  C.A.  Chan¬ 
nel  Erosion  in  Southwestern  Louisiana 
Canal.  Journal  of  the  Waterway,  Port, 
Coastal  and  Ocean  Division,  Proceedings, 
ASCE,  vol.104,  No . WW2 ,  p.  20  I -2 13,  May 
1978. 

Geomorphir  processes  active  in  the  man¬ 
made  Southwestern  Louisiana  Canal  are 
studied  with  the  aid  of  color  infrared 
and  multi  band  imagery  aerial  photography 
and  various  field  analysis  techniques. 

The  enlargement  and  shoaling  of  the  canal 
are  investigated  to  determine  their 
causes,  and  to  quantify  the  rates  of  ero¬ 
sion  and  deposition  in  a  man-made  struc¬ 
ture  of  historically  known  dimensions  in 
the  bidirectional  tidal  flow  regions  of 
an  estuarine  environment.  References 
( 20  i terns ) . 
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Dronkers,  J.J.,  and  Venis,  W.A.t  Hydraulic 
and  Soil-Mechanical  Aspects  of  Enclosures 
in  Estuaries.  Transactions,  Eleventh 
International  Congress  on  Large  Dams, 
Madrid,  Spain,  11-15  June  1973,  vol.II, 
Question  No. 41,  p. 1421-1438,  Report  75. 
(See  annotation  in  Section  V.) 


Dubach,  H.W.,  Compiler.  The  North  Caro¬ 
lina  Coastal  Zone  and  Its  Environment;  A 
Compilation  of  Resource  Materials  Cover¬ 
ing  the  Coastal  Plain,  Estuaries,  and 
Offshore  Waters.  Savannah  River  Labora¬ 
tory,  Aiken,  South  Carolina,  DP-1423, 
November  1977.  2  vols.  » 

Vol . I .  General . -Biology. -Engineering . - 
Fish  and  Fisheries . -Geology  and 
Geophysics.  Vol.II.  Hydrology  and 
Groundwater . -Oceanography . -Weather  and 
Climate . -Miscel laneous . -Charts ,  Maps,  and 
Atlases.  1786  entries. 


Dyer,  K.R.  The  Measurement  of  Bed  Shear 
Stresses  and  Bedlofcd  Transport  Rates. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.124- 
135.  (See  annotation  in  Section  VII.) 


Ecker,  R.M. ,  and  Hendricks,  J.W.  Factors 
Affecting  the  Distribution  of  Contami¬ 
nants  in  an  Estuary.  In:  Dredging: 
Environmental  Effects  &  Technology;  Pro¬ 
ceedings  of  WODCON  VII,  San  Francisco, 
California,  July  10-12,  1976,  p.69-84. 
(See  annotation  in  Section  IV.) 


Edzwald,  J.K.,  and  O'Melia,  C.R.  Clay 
Distr ibut ions  in  Recent  Estuarine  Sedi¬ 
ments.  CLAYS  AND  CLAY  MINERALS,  vol. 23, 
No . 1 ,  p.39-44,  1975. 

The  distribution  of  clay  minerals  in  Re¬ 
cent  sediments  can  be  explained  by  the 
relative  stability  of  the  clays.  The 
rates  of  particle  aggregation  for  three 
clays  were  determined  in  the  laboratory 
in  synthetic  estuarine  solutions;  from 
the  kinetic  studies  stability  values  were 
calculated.  The  results  indicate  that 
illite  is  more  stable  than  kaolinite 
which  is  more  stable  than  montmori l Ion¬ 
ite.  The  distribution  of  the  c' ays  in 
the  Pamlico  River  Estuary  can  be  ex¬ 
plained  on  the  basis  of  relative  clay 
stability  where  kaolinite  which  aggre¬ 
gates  rapidly  (relatively  unstable  clay) 
is  found  upstream  of  illite.  References 
(23  it  ems  ) . 


Emerson,  R.R.  Heavy  Metal  Concent  rat  ions 
in  Marine  Organisms  and  Sediments 


Collected  near  an  Industrial  Waste  Out¬ 
fall.  Proceedings  of  the  International 
Conference  on  Environmental  Sensing  and 
Assessment,  Las  Vegas,  Nevada,  September 
14-19,  1975,  vol. I. 

Sediments  and  organisms  from  the  bottom 
and  water  column  were  analyzed  by  atomic 
absorption  for  cadmium,  chromium,  copper, 
iron,  manganese,  nickel,  lead  and  zinc. 
Concentration  levels  in  the  sediments 
were  reduced  in  correspondence  with  the 
distance  from  the  outfall,  but  concentra¬ 
tion  levels  in  the  tissues  of  the  organ¬ 
isms  did  not  correspond  similarly.  Tis¬ 
sue  concentrations  were  mostly  below  sed¬ 
iment  concentrations  by  an  order  of  mag¬ 
nitude,  but  varied  independently  of  phy¬ 
logenetic  affinities.  Uptake  and  regula¬ 
tory  capabilities  of  marine  organisms  may 
be  related  to  feeding  strategies  and  en¬ 
vironmental  contamination  levels.  Refer¬ 
ences  (46  items). 


Emmett,  W.W. ,  and  Thomas,  W.A.  Scour  and 
Deposition  in  Lower  Granite  Reservoir, 
Snake  and  Clearwater  Rivers  near  Lewis¬ 
ton,  Idaho,  U.S.A.  JOURNAL  OF  HYDRAULIC 
RESEARCH,  vol. 16,  No. 4,  p.327-345,  1978. 

Calculation  of  the  final  levee  grades  for 
Lower  Granite  Reservoir  at  Lewiston, 
Idaho,  required  adjustment  to  the  stream- 
bed  to  account  for  sediment  deposits  dur¬ 
ing  the  50-year  life  of  the  project. 

Since  the  backwater  reach  of  the  reser¬ 
voir  behaves  like  a  sediment  trap  during 
low  flow  and  re-entrains  material  during 
high  flow,  both  deposition  and  scour  in¬ 
fluence  the  final  bed  profile  with  the 
coarser  material  playing  a  dominant  role. 
The  simulation  technique  used  to  distrib¬ 
ute  sediment  deposits  (computer  program 
known  as  "Scour  and  Deposition  in  Rivers 
and  Reservoirs")  required  data  on  inflow¬ 
ing  sediment  load,  gradation  of  the  load, 
gradation  of  material  on  the  streambed, 
water-discharge  hydrographs,  and  operat¬ 
ing  policies  for  the  reservoir.  Sediment 
data  were  lacking,  so  a  collection  pro¬ 
gram  was  initiated  to  satisfy  two  object¬ 
ives:  (1)  to  provide  sediment- inf low 

data  for  the  study,  and  (2)  to  calibrate 
the  simulation  technique.  The  field 
data,  including  bedload-t ransport  rates, 
provide  one  of  the  most  complete  sets  of 
sediment  data  for  large  rivers.  The 
simulation  program  was  calibrated  using 
data  collected  in  the  field  and  the 
final,  calculated  levee  grade  is  lower 
than  would  have  resulted  without  that 
field  data.  References  (15  items). 


Everts,  C.H.,  and  Moore,  H.E.  Shoaling 
Rates  and  Related  Data  from  Knik  Arm  near 
Anchorage,  Alaska.  U.S.  Army  Coastal 
Engineering  Research  Center,  Technical 
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Paper  No. 76-1 t  March  1976.  (See  annota¬ 
tion  in  Sect  ion  VII.) 


Kaas,  R.W.,  and  War tel ,  S.I.  Sedimentol - 
ogy  and  Channel  Slope  Morphology  of  an 
Anoxic  Basin  in  Southern  Netherlands. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.136- 
149. 

The  Veerse  Meer  is  a  brackish,  non-tidal 
lake  in  southern  Netherlands.  It  was 
separated  from  the  tidal  OosterScheide  in 
1961  by  dams  at  each  end.  Environmental 
and  sedimentologi ca 1  changes  are  occur¬ 
ring  that  are  different  from  the  parent 
water  body.  Bottom  conditions  range  from 
we l 1 -oxidized  to  completely  anoxic. 
Physical  properties  of  the  bottom  sedi¬ 
ments  vary,  depending  upon  the  bottom 
water  conditions.  Bioturbation  in  aero¬ 
bic  areas  has  mixed  the  pre-  and  post- 
1961  sediments.  Areas  which  became 
anoxic  shortly  after  enclosure  show  a 
lack  of  mixing,  with  post-1961  clayey 
sediments  lying  directly  over  pre-1961 
sandy  sediments.  Extensive  levelling  of 
the  pre-1961  bottom  is  occurring  with 
fine-grained  sediments  accumulating  in 
scour  pits  and  depressions.  Channel 
slope  measurements  show  three  distinct 
morphologies,  each  reflecting  changes  in 
the  dynamic  history  of  the  estuary. 

"Cl  if  fed"  slopes  are  relict  features  from 
the  pre-1961  tidal  system.  "Steep" 
slopes  are  found  adjacent  to  channel 
sides  in  anoxic  environments  and  contain 
fine-grained  sediments.  "Gentle”  slopes 
found  adjacent  to  mid-channel  sand  is¬ 
lands  are  composed  of  coarser-grained 
sediments.  Nature  of  post -1961  sedimen¬ 
tation  appears  directly  influenced  by  1) 
biologic  activity,  2)  wind  wave  and  boat 
wake  winnowing,  1)  proximity  to  polder 
drainage  (flannels  and  tidal  flats,  and  4) 
lack  of  tidal  activity  References 
(13  it ems ) . 


Pin  ley,  N..I.  Hydraulics  and  Dynamics  of 
North  Inlet,  South  Carolina,  1974-75. 

I.'.S.  Army  Corps  of  Engineers,  General  In¬ 
vest  i gat i on  of  Tidal  Inlets,  G I T 1  Report 
10,  September  19?<>.  (See  annotation  in 
Set t i on  I . ) 


Km  ley,  R.  J.  Hydrodynamics  and  Tidal 
Deltas  of  North  Inlet,  South  Carolina, 

In:  Estuarine  Research,  Volume  II: 
Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.277-291. 

A  one-year  study  at  North  Inlet,  South 
Carolina,  has  documented  a  pattern  of 


changing  bathymetry,  eroding  shorelines, 
and  generally  westward  migration  of  the 
entire  system.  The  ebb-tidal  delta  is 
large  with  prominent  and  changeable 
channel-margin  linear  bars.  Tidal  cur¬ 
rents  have  maintained  an  equilibrium 
cross-section  despite  infilling  of  the 
main  ebb  channel  with  sediment  eroded 
from  updrift  beaches.  The  only  beat  lies 
not  eroding  are  those  protected  from 
northeast  waves  by  the  ebb-tidal  delta. 
The  flood-tidal  delta  is  much  smaller 
than  those  of  New  England  estuaries  and 
is  strongly  influenced  by  wave  swash  at 
high  tide.  Only  a  few  poorly  developed 
sand  waves  are  present,  and  the  area  of 
bedforms  that  remains  f 1 oud-or i ented  at 
low  tide  is  small.  The  seaward  project¬ 
ing  ebb  spit  divides  the  flow  between  two 
main  tidal  creeks.  The  delta  and  flank¬ 
ing  arcuate  sand  ridges  are  migrating 
over  the  adjact*nt  Spartina  marsh.  Mea¬ 
surements  of  the  beach  profile  provide 
additional  evidence  of  a  transgressive 
shoreline.  Hydrographic  measurements 
over  fourteen  complete  tidal  cycles  re¬ 
veal  generally  ebb-dominated  channels  and 
flood-dominated  subtidal  flats.  Maximum 
velocities  measured  are  near  80  cm/sec, 
and  time-velocity  and  current-velocity 
asymmetry  are  present.  References  (6 
l terns ) . 


Forth-Tay  Estuaries,  The  (An  Environmental 
Assessment).  Papers,  Symposium  held  in 
the  Rooms  of  the  Royal  Society  of  Edin¬ 
burgh,  October  29,  1971.  In:  The  Royal 
Society  of  Edinburgh,  Proceeding:*.  Sec¬ 
tion  B,  vol.71.  Parts  2/4,  p.97-226, 

1972.  (See  annotation  in  Section  VII!.) 


Gallenne,  B.  Study  of  Fine  Material  in 
Suspension  in  the  Estuary  of  the  Loire 
and  Its  Dynamic  Grading.  KSTbARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.2,  p. 2b 1-272, 
Ju  1  \  1 9  74  . 

The  tidal  and  seasonal  movements  of  the 
turbidity  maximum  and  the  fluid  mud  layer 
of  the  Loire  pstuary  were  investigated 
and  related  to  the  concentrations  of  dif¬ 
ferent  clay  minerals.  The  concentrations 
of  1 1 1 i te  and  Montmori 1 loni te  are  shown 
to  be  inversely  related,  while  Montmoril- 
lonite  reaches  a  maximum  concentration, 
approximately  40%  of  clay  minerals  pres¬ 
ent,  in  the  zone  between  the  turbidity 
maximum  and  the  fluid  mud.  Seasonal 
variations  show  that  the  concentrat ion  of 
Montmori 1 loni te  moves  with  the  turbidity 
maximum.  References  (20  items). 


Gibbs,  R.J.  Distribution  and  Transport  of 
Suspended  Particulate  Material  of  the 
Amazon  River  in  the  Ocean.  Estuarine 
Processes,  Volume  IT,  Circulation, 
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Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977  ,  p.35-47. 

The  transport  of  suspended  material  of 
the  Amazon  River  was  determined  based  on 
data  from  seven  cruises  in  the  Amazon 
River/At lant ic  Ocean  area  with  measure¬ 
ments  of  currents,  suspended  material 
concentration,  temperature,  and  salinity 
made  at  three  anchored  stations  extending 
over  complete  tidal  cycles.  The  sus¬ 
pended  material  is  thrust  out  the  river 
mouth  onto  the  shelf  where  it  encounters 
a  two-layer  flow  with  entrainment  and 
mixing.  It  is  also  carried  westward 
along  shore  by  a  strong  ocean  current,  as 
well  as  by  prevailing  longshore  currents. 
Off  the  river  mouth,  transport  is  ocean- 
ward  at  all  depths  with  the  majority 
being  transported  in  the  lower  half  of 
the  water  column.  There  is  a  transition 
oceanward  until  the  upper  third  of  the 
water  column  on  the  outer  shelf  has 
negligible  suspended  material  transport, 
the  middle  third  is  transported  ocean- 
ward,  and  the  bottom  third  of  the  column 
is  transported  landward.  A  state  of 
equilibrium  existing  between  the  bottom 
transports  produces  a  turbidity  maximum 
out  on  the  shelf  oceanward  of  the  river 
mouth  and  extending  northwestward  paral¬ 
leling  the  coast.  The  sedimentation  pat¬ 
terns  are  in  opposition  to  the  classic 
pattern  with  sands  and  silts  on  the  shelf 
and  winnowed  mud  being  deposited  on  the 
coast.  References  (5  items). 


Uohren,  H.  Dynamics  and  Morphology  of 
Sand  Banks  in  the  Surf  Zone  <  f  Outer  Ti¬ 
dal  Plats.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vo 1 . I  I ,  1975,  Chapter  50  (p. 871-881). 

Extended  sand  hanks  ranging  up  to  some 
hundred  acres  with  a  crest  height  in  the 
MHV-level  are  typical  structures  of  the 
outer  tidal  flats  of  the  southeastern 
North  Sea  coast  (Fig-  1)  Primary  forms 
grow  up  in  the  surf  zone  at  the  sea-side 
tidal  flat  border.  They  are  formed  like 
liars  and  migrate  towards  the  coast  with  a 
surprisingly  high  velocity,  up  to  150  m/ 
year.  The  movement  is  caused  by  strong 
erosion  on  the  sea-side  slope  -  which  is 
shaped  beach- like  -  and  deposition  at  t  fie 
steeper  land-side  (lee-side)  slope.  It 
was  found  that  surf  action  at  the  bar  is 
linked  with  strong  unidirectional  cur¬ 
rents  across  the  crest,  up  to  100  cm/s 
The  currents  are  most  likely  generated  to 
wave  set-up  in  front  of  the  bank  and  by 
wind-drift  water  motion.  The  migration 
velocity  of  the  sand  hanks  decreases  with 
increasing  distance  from  the  tidal  flat 
border.  This  effect  seems  to  be  most  im¬ 
portant  when  generation  of  new  banks  con¬ 
tinues.  It  leads  to  "overtaking"  and 
"interaction"  of  the  single  stria  turps, 
thus  growing  together  and  building  up  the 
large  sand  banks  as  described  above  and 
gives  an  explanation  of  the  development 
of  large  offshore  sand  banks  and  dune 
islands  on  tidal  flats.  References 
(10  items). 


Giese,  E.  Stability  Problems  for  the 
Navigation  Channel  in  a  Tidal  River. 

In:  Rivers  '76;  Symposium  on  Inland 
Waterways  for  Navigation,  Flood  Control 
and  Water  Diversions;  3rd  Annual  Sympo¬ 
sium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE, 
Colorado  State  University,  Fort  Collins, 
August  10-12,  1976,  vol.I,  p.280-295, 
1976.  (See  annotation  in  Section  VI.) 


Giese,  E.,  and  Vollmers,  H.  On  the  Repro¬ 
duction  of  Morphological  Changes  in  a 
Coastal  Model  with  Movable  Bed.  Pro¬ 
ceedings,  XVlth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.I,  Paper  A8 .  (See 
annotation  in  Section  VI.) 

Godfrey,  P.J.,  and  Godfrey,  M.M.  Some 
Estuarine  Consequences  of  Barrier  Island 
Stabilization.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Fugene  Cror'n,  Academic 
Press,  Inc.,  New  York,  1975,  p. 485-516. 
(See  annotation  in  Section  V.) 


Goldsmith,  V.,  Byrne,  R.J.,  Sallenger, 

A.H.,  et  al .  The  influence  of  Waves  on 
the  Origin  and  Development  of  the  Offset 
Coastal  Inlets  of  the  Southern  Delmarva 
Peninsula,  Virginia.  In:  Estuarine  Re¬ 
search,  Volume  II:  Geology  and  Engineer¬ 
ing,  edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc  ,  New  York,  1975,  p. 183-200. 

Comparisons  of  the  bathymetric  surveys  of 
1852  and  1934  indicate  that  during  that 
82-year  interval  these  barrier  islands 
became  substantially  offset  (up  to  1  km) 
seaward  on  the  downdrift  side  of  the  in¬ 
lets.  The  inlets  migrated  southward 
while  the  ebb-tidal  deltas  remained  sta¬ 
tionary.  The  offshore  bathymetry  under¬ 
went  concomitant  changes  within  the  same 
82-year  interval,  most  notably  in  the 
r idge-and-swale  bathymetry,  which 
deepened  in  the  troughs  and  built  upward 
on  the  crests.  This  and  other  detailed 
analyses  of  the  bathymetry  has  encouraged 
high  confidence  in  the  older  bathymetric 
survey.  Using  standard  computational 
wave-refraction  techniques  and  the  older 
bathymetry,  it  was  determined  that  in 
1852  the  shorter-wavelength  northeast 
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waves  IT  =  4-6  sec  t  tended  to  concen¬ 
trate  wave  energy  at  the  south  ends  of 
these  islands,  whereas  longer  northeast 
waves  (T  =  12  sec J  tended  to  concentrate 
wave  energy  at  the  north  ends  of  the  is¬ 
lands.  Moreover,  the  longer  waves  ap¬ 
proached  the  shore  with  their  wave*  or- 
thogonals  closer  to  the  perpendicular  of 
the  shoreline  than  did  the  shorter  waves. 
Thus,  the  more  acc ret tonal  waves  built  up 
the  shoreline  on  the  downdrift  sides  of 
the  inlets,  while  the  shorter  erosional 
waves  eroded  the  shoreline  on  the  updrift 
sides.  This  effect  was  amplified  by  a 
feedback  mechanism:  the  more  the  inlet 
offset  the  greater  the  refraction  of  the 
longer  waves,  which  resulted  in  more 
buildup  and  a  decrease  in  littoral  drift, 
especially  to  the  north.  This  computed 
wave  behavior  is  consistent  with  both  the 
long-term  volumetric  stability  and  the 
extreme  volumetric  fluctuations  observed 
annually  by  DeAiteris  and  Byrne  (4)  and 
Byrne,  et  al.  (2)  for  these  offset  in¬ 
lets.  However,  since  1852  there  has  been 
a  tendency  for  the  shoreline  wave-energy 
distribution  to  become  more  uniform  along 
any  one  of  these  barrier  islands,  which 
suggests  that  when  the  wave-energy  dis¬ 
tribution  reaches  equilibrium  the  growth 
of  the  inlet  offsets  will  cease,  and  the 
inlets  will  become  more  stable.  Refer¬ 
ences  (9  items). 


Cole,  C.V.,  Tarapore,  Z.S.,  Brahme,  S.B., 
et  al.  Dynamic  Behaviour  of  Coastal  In¬ 
lets.  Proceedings,  XVI th  Congress  of 
the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  27  July 
to  August  1,  1975,  vol.l,  Paper  A25. 

Present  methods  used  for  predicting  be¬ 
havior  of  coastal  inlets  are  confined  to 
what  are  called  stable  inlets.  Some  in¬ 
lets  however  show  a  tendency  towards 
sudden  closure  and  sudden  enlargement  due 
to  variation  in  littoral  drift  and  fresh 
water  discharge  and  criteria  established 
on  the  basis  of  stable  inlets  are  no 
longer  valid.  A  study  of  the  dynamics  of 
coastal  inlets  was  therefore  undertaken. 
This  method  involves  assessment  of  the 
quantities  of  siltation  and  erosion  in 
various  zones  around  the  inlet  by  study¬ 
ing  the  velocity  field  caused  by  flood 
and  ebb  tides  and  alongshore  littoral 
currents.  With  this  method,  seasonal  be¬ 
havior  of  coastal  inlets  can  be  examined. 
References  (8  items). 


Goodwin,  C.R.  Estuarine  Tidal  Hydraulics: 
One  Dimensional  Model  and  Predictive 
Algorithm.  Ph.D.  Thesis,  Oregon  State 
University,  June  1974.  (See  annotation 
in  Section  VI . ) 


Gordon,  R.B.  Dispersion  of  Dredge  Spoil 
Dumped  in  Near-Shore  Waters.  ESTUARINE 
AND  COASTAL  MARINE  SCIENCE,  vol.2,  No. 4, 
p.349-358,  October  1974. 

Turbidity  measurements  show  that  99%  of 
noncohesive  spoil  of  high  sill  content 
discharged  from  a  scow  in  the  presence  of 
a  tidal  stream  is  transported  to  the  bot¬ 
tom  as  a  high  speed,  turbulent  jet.  Lat¬ 
eral  spread  of  the  jet  is  about  30%  of 
the  water  depth.  Impact  with  the  hot lorn 
produces  an  outward  speading  density  cur¬ 
rent  whose  speed  and  thickness  vary  such 
that  the  Fronde  number  of  the  flow  rc- 
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mains  about  constant.  When  2000  m  of 
spoil  is  discharged  in  water  20  m  deep, 
the  density  surge  carries  less  than  18% 
of  the  spoil  outside  a  circle  of  30-m 
radius  and  essentially  none  beyond  about 
120  m.  The  residual  turbidity  in  the 
water  column,  which  drifts  with  the  tidal 
stream,  contains  less  than  1%  of  the 
material  discharged;  this  settles  at  the 
fall  velocity  of  the  individual  parti¬ 
cles.  References  (4  items). 


Green,  C.D.  Sediments  of  the  Tay  Estuary. 
HI.  Sediment ol ogi ca 1  and  Faunal  Rela¬ 
tionships  on  the  Southern  Shore  at  the 
Entrance  to  the  Tay.  The  Royal  Society 
of  Edinburgh,  Proceedings,  Section  B, 
vol.75,  Parts  1/2,  p. 91-112,  1975. 

The  southern  entrance  shores  to  the  Tay 
estuary  form  an  area  of  extensive  inter¬ 
tidal  sedimentation.  Tidal  currents  of 
varying  strengths  characterize  the  area 
and  the  situation  is  modified  by  both 
wind  and  wave.  The  net  result  is  a  se¬ 
ries  of  seven  sub-environments  of  sedimen¬ 
tation.  The  textural  characteristics  of 
the  sediment  and  the  distribution  of 
major  and  minor  sedimentary  structures  in 
each  suhenvi ronment  is  closely  linked  to 
stability  and  changing  physical  pro¬ 
cesses.  Thp  distribution  of  organisms, 
live  and  dead,  provides  a  good  indication 
of  these  patterns  of  sediment  and  sta¬ 
bility.  References  (10  items). 


Green,  C.D.  A  Study  of  Hydraulics  and 
Bedforms  at  the  Mouth  of  the  Tay  Estuary, 
Scotland.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic- 
Press,  Inc.,  New  York,  1975,  p.323-344. 

An  attempt  has  been  made  to  link  directly 
the  bedforms  and  sequence  of  Viedform 
changes  in  a  tidal  channel  to  the  tidal 
currents  and  associated  critical  erosion 
velocities.  No  satisfactory  relation¬ 
ship  has  been  est ah  1 i shed .  Reynolds 
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numbers  show  the  tidal  currents  to  be  in 
tully  developed  turbulent  flow.  Froude 
numbers,  whilst  characterizing  the  trans¬ 
itional  and  lower  flow  stages,  do  not 
allow  the  delimitation  of  the  stage  of 
initiation  of  motion,  neither  do  they 
permit  the  characterization  of  the  se¬ 
quences  of  bedform  change.  Shear  stress 
and  shear  velocity  values  based  on  bed- 
slope  calculations  are  inappropriate  in 
tidal  waters  and  those  based  on 
water-surface  slope  are  of  limited  value. 
Shear  stresses  derived  from  velocity 
gradients  enable  a  critical  shear  stress 
value  for  the  initiation  of  particle  mo¬ 
tion  to  be  suggested.  Sequences  of  bed- 
form  change  can  be  correlated  more  di¬ 
rectly  with  von-Karman-Prandt 1  values  than 
with  any  other  single  parameter.  In 
attempting  to  define  the  ranges  of  flow 
conditions  associated  with  various  bed- 
form  stages  it  is  necessary  to  question 
the  validity  of  extrapolating  from 
steady-state  experiments  to  the  natural 
tidal  system.  The  study  illustrates  this 
point  and  suggests  a  basic  four-fold 
division  of  bedform  stages.  References 
(25  i terns ) . 


Grenney,  W.J.,  Porcella,  D.B.,  and  Cleave, 
M.L.  Water  Quality  Relationships  to 
Flow  --  Streams  and  Estuaries.  In: 
Methodologies  for  the  Determination  of 
Stream  Resource  Flow  Requirements:  An 
Assessment,  edited  by  C.B.  Stalnaker  and 
J.L.  Arnette;  Utah  State  University, 
Logan,  1976,  p.  15-88.  (See  annotation 
in  Sect  ion  VI . ) 


Gross,  M.G.  Effects  of  Waste  Disposal 
Operations  in  Estuaries  and  the  Coastal 
Ocean.  In  Annual  Review  of  Earth  and 
Planetary  Sciences,  vol.6,  p.127-143, 
1978. 

Waste  solids,  including  dredged  materi¬ 
als,  rubble,  sewage  sludge,  and  indus¬ 
trial  wastes,  are  discharged  in  estuaries 
and  coastal  ocean  areas.  The  largest 
volumes  and  the  largest  discharges  of 
solids  come  from  dredging  operations  and 
from  sludges  produced  by  sewage  treatment 
plants.  Because  of  the  large  volumes  of 
materials  and  the  many  disposal  opera¬ 
tions  at  sea,  waste  deposits  are  of  geo¬ 
logical  significance  in  urbanized  coastal 
areas.  Deposits  of  wastes  can  be  de¬ 
tected  by  their  black  color,  human  arti¬ 
facts,  high  carbon  content,  and  content 
of  metals  such  as  silver,  copper,  chro¬ 
mium,  and  lead.  Waste  deposits  form 
hills  and  cover  large  areas  on  the  con¬ 
tinental  shelf.  Submarine  canyons  have 
been  filled  by  waste  deposits.  Physical 
alterations  of  the  bottom  have  caused 
obvious  changes  in  abundance  and  distri¬ 
bution  of  bottom-dwelling  organisms. 


Accumulations  of  sewage  sludges  on  the 
ocean  bottom  are  associated  with  diseases 
in  Crustacea  and  fin  erosion  in  certain 
bottom-dwelling  fishes.  Low  dissolved 
oxygen  concentrations  have  occurred  in 
coastal  ocean  areas  during  late  summer, 
apparently  caused  by  river-borne  nutri¬ 
ents  rather  than  disposal  of  barged 
wastes.  Regulation  of  ocean  disposal  of 
wastes  has  eliminated  small-volume  indus¬ 
trial  discharges.  In  the  United  States 
large  volumes  of  sewage  sludge  and 
dredged  wastes  are  still  discharged  at 
sea.  Literature  Cited  (65  items). 


Gross,  M.G.  Sediment  and  Waste  Deposition 
in  New  York  Harbor.  Hudson  River  Col¬ 
loquium.  Annals  of  the  New  York  Academy 
of  Science s,  vol.250,  p. 112-128,  May  24, 
1974. 

In  this  paper  the  physical  alterations  of 
the  Hudson  River  estuary  are  discussed. 
Particular  attention  is  paid  to  the  sedi¬ 
ments  and  waste  deposits  that  covered 
much  of  the  harbor  bottom  and  large  areas 
of  New  York  Bight  in  1972.  From  these 
two  examples  we  can  see  the  importance  of 
man  as  a  geologic  and  oceanographic 
agent.  References  (36  items). 


Hacker ,  S.  Transport  Phenomena  in  Estu¬ 
aries.  Dissertation,  Ph.D.,  Louisiana 
State  University,  August  1973. 

Two  dimensional  time-dependent  estuarine 
transport  equations  were  developed  to 
predict  velocity  profiles,  temperature 
distributions  and  salinity  distributions 
as  a  function  of  time  knowing  environ¬ 
mental  conditions,  tidal  variations  and 
fresh  water  flows  into  the  bay-marsh 
system.  These  equations  were  solved 
numerically  on  a  digital  computer  for  the 
Barataria  Bay  region  of  Coastal 
Louisiana.  Results  were  obtained  for  the 
Barataria  Bay  estuary  for  the  following 
cases:  typical  conditions,  high  fresh 

water  runoff,  drop  in  Gulf  salinity  due 
to  meandering  Mississippi  River  waters, 
cold  front  passage,  and  a  tidal  wave  due 
to  a  hurricane.  Also,  results  obtained 
were  compared  to  field  data,  and  those 
results  obtained  by  other  investigators 
in  similar  studies.  From  the  results  ob¬ 
tained  the  following  conclusions  were 
made:  high  fresh  water  runoff  caused 

isoha  lines  to  move  towards  the  Gulf,  a 
drop  in  Gulf  salinity  due  to  meandering 
Mississippi  River  waters  created  pockets 
of  high  salinity  inside  the  bay,  cold 
front  passage  caused  the  temperatures  in 
the  marsh  to  drop  more  than  in  the  open 
hay  waters,  the  tidal  wave  caused  the 
isohalines  to  recede  into  the  upper 
reaches  of  the  bay.  The  model  was  found 
to  accurately  predict  the  dynamics  of 
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Bur.iljt  i.t  Bay  when  comp.i red  with  the 
available  experimental  data.  For  the 
typic.il  t  <>nd 1 1  ions  studied  the  model 
reaches  a  qu.is  i -steady  state  in  three  to 
live  tidal  cycles.  The  terms  ot  the 
l ime -averaged  transport  phenomena  models 
wore  evaluated  ami  it  was  tound  that  the 
terms  generated  by  the  time  integration 
cannot  he  neglected.  /here lore,  these 
t ime- averaged  terms  have  to  he  evaluated 
m  some  form  it  the  t ime- a ve raged  model 
is  to  he  ot  use.  References  at  end  of 
each  chapter. 


Hahn,  H . H .  and  Klute,  R.  Pollutional 
Kt l eels  ot  Suspended  Sedimented  and 
Kroded  Particulate  Material  m  the 
Aqueous  Environment.  Proceedings  of  the 
International  Conference  on  Environmental 
Sensing  anti  Assessment,  Las  Vegas, 

Nevada,  September  14-19,  1975,  vol . I . 

(See  annotation  in  Section  IV.) 


Haines,  E.,  Chalmers,  A.,  Hanson,  R., 
et  al.  Nitrogen  Pools  and  Fluxes  in  a 
Georgia  Salt  Marsh.  Estuarine  Pro¬ 
cesses;  Volume  II,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977,  p.241-254. 

Preliminary  data  on  standing  stocks  of 
nitrogen  and  on  rates  of  nitrogen  fixa¬ 
tion  arid  denitrification  in  Spart ina 
al  te r ri i  f  1  o r a  salt  marshes  on  the  Georgia 
coast  have  yielded  a  general  concept  of 
the  nitrogen  cycle  in  this  system.  The 
Georgia  salt  marsh  is  characterized  by 
f me- textured  clay  soils,  a  tidal  ampli¬ 
tude  of  two  meters,  and  high  rates  of 
primary  production  throughout  the  year. 
Most  combined  nitrogen  in  the  system  is 
in  the  soils  in  forms  not  readily  avail¬ 
able  to  primary  producers.  The  amounts 
of  exchangeable  ammonium,  nitrate,  and 
nitrite  are  small  and  change  seasonally. 
The  presence  of  nitrate  and  nitrite  in 
the  soil  implies  that  nitrification 
occurs  in  the  aerobic  microzones  around 
Spart ina  roots.  The  annual  input  to  the 
marsh  via  nitrogen  fixation  and  other 
quanitified  sources  of  nitrogen  is  as 
large  as  the  seasonal  accumulation  of  ni¬ 
trogen  by  Spartma  growth;  the  input  is 
balanced  by  the  loss  of  nitrogen  via 
denitrification.  The  nitrogen  input  to 
the  marsh  is,  however,  smaller  than  the 
estimated  nitrogen  flux  through  the  marsh 
plants.  Thus,  mineral  regeneration  must 
satisfy  a  large  part  of  the  nitrogen  re¬ 
quirements  of  Spart  ina  and  benthic  algae 
in  the  Georgia  salt  marsh.  References 
( 42  i terns ) . 


Halliwell,  R.,  and  O’Connor,  B.  Quan¬ 
tifying  Spoil  Disposal  Practices. 


Proceedings  of  t  fit*  Fourteenth  Coastal  En¬ 
gineering  Conference,  -June  24-28,  1974, 
Copenhagen,  Denmark,  vol . 1 1  I  ,  19  75,  Chap¬ 
ter  151  Ip . 2581-2600) . 

The  results  of  an  extensive  field  study 
undertaken  in  the  Mersey  Estuary  and  its 
approach  channels  are  briefly  described. 
/hes»-  mca.su remen t s  were  undertaken  to  ob¬ 
tain  a  quant i tat i ve  understanding  of  the 
movement  and  circulation  of  water  and 
sediment  in  the  area.  Theie  is  consider¬ 
able  dredging  activity  required  in  the 
area  and  the1  spoil  from  such  operations 
is,  at  the  present  lime,  deposited  at  an 
offshore  site  in  Liverpool  Bay.  A  simple 
model  is  presented  which  attempts  to 
quantity  the  movement  of  sediment  into 
and  within  the  Mersey  system.  The  field 
measurements  showed  that  considerable 
quantities  of  sediment  return  to  the 
docks,  estuary  and  approach  channels  from 
the  spoil  ground.  The  model  includes 
this  fact  and  attempts  to  quantity  the 
amounts  returning  to  various  areas.  The 
model  equations  were  applied  to  each  year 
of  the  period  1955-65  to  determine  the 
various  factors  and  to  test  its  validity; 
this  required  the  use  of  the  annua]  hy¬ 
drographic  surveys  and  dredging  records 
as  well  as  the  results  of  the  field  mea¬ 
surements.  Finally,  the1  model  was  used 
to  compare  the  probable  results  ot  a  num¬ 
ber  of  possible  schemes  including  re¬ 
siting  of  the  spoil  ground,  [lumping  all 
dredged  material  ashore  and  free-dumping 
of  dock  dredgings  in  the  estuary  itself. 
References  (li  items). 


Hard,  C.G.  Aspects  of  Dredged  Material 
Research  in  New  England.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.537- 
540. 

The  New  England  Division  of  the  Corps  of 
Engineers  has  had  a  dredging  research 
program  going  tor  several  years.  Early 
emphasis  was  on  gross  bathymetry,  turbid¬ 
ity,  and  the  repopulation  of  benthic  or¬ 
ganisms.  Present  orientation  is  towards 
offshore  physical  and  soil  mechanics  and 
mathematical  modeling  pointing  towards 
improved  disposal  equipment  and  methods. 
The  program  is  understaffed  but  receives 
good  cooperation  from  other  agencies  and 
from  the  National  Science  Foundation. 
References  (2  items). 


Harten,  H.  Model  Trials  with  Movable  Bed 
Section  for  Improving  the  Main  Naviga¬ 
tional  Channel  of  the  E’.be  River.  Pro¬ 
ceedings,  XVIth  Congrer.s  of  the  Interna¬ 
tional  Associat. on  fo»  Hydraulic  Re¬ 
search,  Sao  Paulo,  Frazil,  July  27  to 
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August  1,  1975,  voi.l,  Paper  A7.  (See 
annotation  in  Section  VI.) 


factor  in  the  survival  of  larvae  of 
ana dromons  fish.  References  (30  items). 


Hattersiey,  R.T.  Estuarine  Reclamations 
and  the  Environment.  First  Australian 
Conference  on  Coastal  Engineering, 

Sydney,  May  14-17,  1973;  Engineering 
Dynamics  of  the  Coastal  Zone,  p. 123-130. 

The  case  for  land  reclamation  in  estuar¬ 
ies  with  populated  areas  is  reviewed  and 
the  effects  of  the  construction  of  recla¬ 
mations  on  the  marine  environment  are 
discussed  where  feasible  guide  lines  are 
suggested  for  engineering  design.  Refer¬ 
ences  (15  items). 


Herrmann,  F.A.,  Jr.  Movable-Bed  Study  of 
Galveston  Bay  Entrance.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.93- 
110.  (See  annotation  in  Section  VI.) 


Hess,  W.N.,  and  Nelson,  T.A.  A  Test  Par¬ 
ticle  Dispersion  Study  in  Massachusetts 
Bay.  Seventh  Annual  Offshore  Technology 
Conference,  Houston,  Texas,  May  5-8, 

1975;  Proceedings,  vol . I ,  Paper  No.  OTC 
2160.  (See  annotation  in  Section  VII.) 


Hayes,  M.O.  Morphology  of  Sand  Accumula¬ 
tion  in  Estuaries:  An  Introduction  to 
the  Symposium.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p.3-22. 

Paper  presented  at  the  Second  Interna¬ 
tional  Estuarine  Research  Conference  held 
by  the  U.S.  Estuarine  Research  Federation 
at  Myrtle  Beach,  South  Carolina,  15-17 
October  1973.  Sand  deposition  in  estuar¬ 
ies  is  a  function  of  the  interaction  of  a 
number  of  dynamic  processes.  The  sympo¬ 
sium  papers  have  been  organized  so  as  to 
emphasize  the  importance  of  tidal  range, 
and  in  this  paper  three  basic  models  of 
estuarine  sedimentation  are  proposed: 

(a)  Microtidal  model  in  which  waves  and 
wind  tides  dominate  as  the  major  pro¬ 
cesses;  (b)  Mesot idal  model  in  which  ti¬ 
dal  delta  deposits  predominate;  and  (c) 
Macrotidal  model  which  is  dominated  by 
tidal-current  deposition.  Details  on 
sedimentation  patterns  and  processes  that 
occur  in  each  type  of  estuary  are  pre¬ 
sented  in  the  papers  that  follow.  Refer¬ 
ences  ( 12  items ) . 


Heinle,  D.R.,  Flemer,  D.A.,  and  Ustach, 

J.F.  Contribution  of  Tidal  Marshlands 
to  Mid-Atlantic  Estuarine  Food  Chains. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.309-320. 

The  seasonaL  pulsing  of  flows  of  carbon 
from  tidal  marshes  results  in  similarly 
pulsed  production  of  zooplankton  in  some 
estuaries.  Direct  evidence,  experimental 
feeding  of  laboratory  copepods,  and  mea¬ 
surements  of  feeding  by  captured  wild 
copepods,  supports  the  hypothesis  that 
detritus  is  rapidly  incorporated  into 
higher  trophic  levels.  The  timing  of  the 
production  of  copepods  based  on  a  detri- 
tal  food  source  is  such  that  year-to-year 
variations  in  amount  may  be  an  important 


Hine,  A.C.  Bedform  Distribution  and 

Migration  Patterns  on  Tidal  Deltas  in  the 
Chatham  Harbor  Estuary,  Cape  Cod,  Massa¬ 
chusetts.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p.235-252. 

We  1 1 -deve loped  ,  multi-component  flood- 
and  ebb-tidal  deltas  exist  in  the  lower 
portion  of  the  Chatham  Harbor  estuary, 
Cape  Cod,  Massachusetts.  Each  tidal 
delta  contains  several  smaller  sand  bod¬ 
ies,  a  dominant  bedform  type,  and  a  pre¬ 
ferred  bedform  orientation,  which  indi¬ 
cates  a  distinct  sediment  transport  pat¬ 
tern.  The  hydrography  and  overall  geom¬ 
etry  of  the  estuary  are  the  critical  fac¬ 
tors  in  controlling  these  features  on  the 
tidal  deltas.  The  estuary  has  two  in¬ 
lets,  each  facing  a  separate  large  body 
of  water  whose  tidal  ranges  are  signifi¬ 
cantly  different.  The  tidal-range  dif¬ 
ference  develops  a  steep  hydraulic  slope 
that  occurs  during  flood  and  results  in 
pronounced  time  asymmetry  and  tidal- 
current  segregation.  The  ebb-tidal  delta 
conforms  to  the  model  proposed  by  Hayes 
et  al.  (7).  Tidal-current  segregation 
has  developed  a  deep,  main  ebb  channel, 
which  is  flanked  by  two  shallow  marginal 
flood  channels.  These  three  channels  are 
floored  with  unidirectional  ly-onented 
sand  waves.  Net  sand  transport  by  tidal 
currents  occurs  in  the  proximal  portion 
of  the  ebb-tidal  delta,  while  net  trans¬ 
port  by  wave-generated  currents  occurs  in 
the  distal  portion.  Nearly  complete 
flood-tidal  current  dominance  exists  on 
the  flood-tidal  delta.  The  margins  of 
this  multi-lobate  sand  body  have  migrated 
approximately  900  m  during  a  ten-year 
period,  indicating  rapid  sand  transport. 
Three  bedform  orientations  develop  during 
flood  because  of  two  changes  in  the  di¬ 
rection  of  flow.  The  resulting  dominant 
bedform  feature  is  an  intersecting  pat¬ 
tern  of  two  sand-wave  orientations. 
References  (9  items). 
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Hoffman,  J.F.  Decrease  in  Harbor  Mainte¬ 
nance  Dredging  Through  the  Use  of  Pile 
Dikes  and  Related  Structures  Together 
with  an  Analysis  of  Estuarine  Sedimenta¬ 
tion  Problems.  U.S.  Naval  Academy, 
Energy-Environment  Study  Group,  Report 
No.  USNA-EPRD-29,  JO  June  i976.  (See 
annotation  in  Section  V.) 


Hoopen,  H.G.H.  ten,  and  Bakker,  W.T.  Ero¬ 
sion  Problems  of  the  Dutch  Island  of 
Coeree.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol.li, 

19  75,  Chapter  71  ( p .  12 13-  1 2.3 1) . 

At  many  places  along  the  Dutch  coast, 
especially  at  the  west  side  of  the  is¬ 
lands,  erosion  occurs.  One  of  the  is¬ 
lands  where  the  erosion  is  severe  is 
Goeree,  situated  in  the  Delia  area  m  t ho 
southwest  of  the  Netherlands.  This*  isle 
is  recently  connected  with  other  islands 
by  dams .  These  dams  are  built  within  tin* 
scope  of  the  Del ta-project  plans,  closing 
the  tidal  estuaries  and  shortening  the 
length  <  t  the  coastline,  thus  reduc  ing 
the  wave  attack.  This  paper  examines  how 
the  influences  of  the  closure  of  the  es¬ 
tuaries  affect  the  erosion  of  the  neigh¬ 
boring  coast.  To  this  end,  the  changes 
in  vertical  and  horizontal  tide  caused  by 
the  closure  as  well  as  the  wavr  induced 
littoral  drift  and  the  sand-t ranspor t 
caused  by  a  combination  of  tidal  currents 
anil  waves  before  and  after  the  closure, 
are  computed.  On  the  ha:  is  ot  these  com¬ 
putations,  a  lew  suitable  solutions  for 
the  reduction  of  erosion  are  discussed. 
References  (15  items). 


Hovers,  G.  Morphological  Changes  in  a 
Fine  Sand  Tidal  Estuary  After  Measures  of 
River  Improvement.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen,  Den¬ 
mark,  vol.II,  1975,  Chapter  74  (p.l2?4- 
1288)  . 

This  report  deals  witn  t*'e  successes 
achieved  i u  the  improvement  of  tin*  Outer 
Weser,  the  approac h  to  the  ports  on  the 
Lower  Weser  Bremen,  Brake,  Nordenham,  and 
Bremrrhaven ,  by  means  of  artificial  river 
s  t ru< l u  res . 


Hubhird,  I)  K  Morphology  and  Hydrodynam¬ 
ics  <»1  th*'  Merrimack  River  Ebb-Tidal 
Delta  In  Estuarine  Research,  Volume* 
II:  Geology  and  Engineering,  edited  by 

I..  Eugene  Cr<>nin,  Academic  Press,  I  in  , 
New  York,  14  75,  p.253 -26b. 

A  we  I  I -developed  ebb- tidal  delta  m  i  i.rs 
at  the  mouth  ol  the  Merrimack  Rive* r, 
Massachusetts.  The  mb-t  is  the*  site  of 


artificial  structures  (groins,  jetties, 
sea  walls)  that  affect  the  ebb-tidal 
delta  and  adjacent  beaches.  Did  maps  and 
historical  records  show  that,  before*  sta¬ 
bilization,  the  ebb-tidal  delta  displayed 
all  the  features  of  the  models  of  Oertel 
(5)  and  Hayes  et  al.  (2)  and  that  the 
inlet  behaved  as  do  natural  mesotid.il  in¬ 
lets  observed  today.  Changes  in  the 
present  ebb-tidal  delta  are  the  amplifi¬ 
cation  of  adjacent  nearshore  bars  and  the 
elimination  of  marginal  flood  channels 
and  channel  margin  linear  bars.  Hydrog¬ 
raphy  stations  were  monitored  for  13 
hours  to  determine  t i da  1 -current  velocity 
and  direction,  salinity,  and  water  tem¬ 
perature  in  and  around  the*  inlet.  Bottom 
samples  were  collected  by  scuba  divers 
at  over  200  locations  on  the  ebb-tidal 
delta.  Semidaily  wave  readings  (breaker 
height  and  type,  approach  angle,  wave 
period  and  longshore  drift)  were  taken 
along  the  beach  and  were  related  to 
changes  in  beach  arid  inlet  morphology. 
Wave-ref ract ion  rf'dgrams  simulating  storm 
conditions  (9-second  waves  approaching 
from  the  northeast)  show  a  complex  rela¬ 
tionship  hetween  the  morphology  of  the 
ebb-tidal  delta,  wave  refraction,  and 
man’s  intervention  in  the  form  of  jetties 
and  groins.  The  refraction  of  northeast 
waves  around  the  ebb-tidal  delta  creates 
a  reversal  m  the  direction  ot  longshore 
transport  south  of  the  inlet  causing 
serious  beach  erosion.  Groins  have 
proved  ineffective  in  maintaining  the 
present  beach  and  continue  to  cause  local 
erosion.  References  (6  items). 


Hung,  C.S.,  and  Shell,  H.W.  Statistical 
Analysis  of  Sediment  Notions  on  Dunes. 
J»>urnaJ  of  the  Hydraulics  Division,  ASCE. 
vo I. 105,  No.HY),  p.213-227,  March  1979. 

Statistical  analyses  were  'lone  on  the 
movements  of  bed  load  particles  over  al¬ 
luvial  bed  forms  from  data  collected  m  a 
large  laboratory  flume  at  Colorado  State 
Iniversity.  The  bed  load  particles  were* 
lagged  by  radioactive  tracer  --  Cesium 
1)7.  Statistical  properties  of  the  ran¬ 
dom  variables  and  the  correlations  be¬ 
tween  t  tic*  so  variables  are  investigated 
It  is  found  that  within  the*  test  range, 
t he  mean  and  variance  of  longitudinal 
step  length,  the  mean  wavelength  and  the 
mean  wave  height  of  bed  forms,  the  parti¬ 
cle  speed,  the*  variance*  of  vertical  step 
length,  and  the  variance  of  lateral  step 
length  all  increase  with  tin  increase*  ot 
flow.  However,  the  eneffii  tents  of  va¬ 
riation  for  both  wave  height  and  wave¬ 
length  remain  approx  i  mat  e  I  y  the*  same  for 
all  flow  conditions  tested.  The  ratio  of 
average*  wave’ length  to  average  wave  height 
decreases  with  the  increase*  of  flow. 

Re*  f  «*  reuc  es  (13  it  ems  )  . 
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Ince,  S.,  and  Jamieson,  W.W.  Field  and 
Model  Studies  for  Visakhapatnam  Harbor. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
vol.II,  1975,  Chapter  88  (p . 1503-  1523) . 
(See  annotation  in  Section  VI.) 


International  Symposium  on  Interrelation¬ 
ships  of  Estuarine  and  Continental  Shelf 
Sedimentation,  Bordeaux,  France,  Institut 
de  Geologie  du  Bassin  d'Aquitaine,  9-14 
July  1973;  Proceedings.  Memoires  de 
l'Institut  de  Geologie  du  Bassin  d'Aqui¬ 
taine,  No. 7,  1974. 

Papers  on  hydrology  and  suspended  sedi¬ 
ment  transport  in  the  estuary-shelf  sys¬ 
tem;  cohesionless  sediment  transport  in 
the  estuary-shelf  system;  present  day  sed¬ 
iments  and  facies  distribution;  Halocene 
and  ancient  analogues  and  evolution  of 
the  estuary-shelf  interface;  and  metho¬ 
dology  for  assessing  sedimentary  pro¬ 
cesses;  miscellaneous  subjects. 

Bibl iographies . 


Isfeld,  E.O.,  Hay,  D. ,  and  Rossouw,  J. 
Field  and  Model  Studies  on  a  Siltation 
Problem  in  the  Fraser  River.  Proceed¬ 
ings  of  the  First  Canadian  Hydraulics 
Conference,  held  at  the  University  of 
Alberta,  May  10  &  11,  1973,  p.44-63. 
(See  annotation  in  Section  VI.) 


Jackson,  H.W.  Estuary  Studies  (161.3) 
(Training  Manual).  U.S.  Environmental 
Protection  Agency,  Cincinnati,  Ohio,  Sep¬ 
tember  1972.  (See  annotation  in  Sec¬ 
tion  IV.) 


Jacobs,  M.L.  Salinity  and  Sedimentat i on 
Study  --  Cooper  River  Rediversion, 
Charleston,  South  Tirol ina.  WATER  RE¬ 
SOURCES  BULLETIN,  vo 1.8,  No . 1 ,  p.87-92, 
February  1972.  (See  annotation  in  Sec¬ 
tion  III  .  ) 


Jeane,  G.S.,  II,  and  Pine,  R.E.  Environ¬ 
mental  Effects  of  Dredging  and  Spoil  Dis¬ 
posal.  WATER  POLLUTION  CONTROL,  vol.47. 
No. 3,  p.553-561,  March  1975.  (See  anno¬ 
tation  in  Section  V.) 


John,  K.J.,  and  Cheryan,  K.P.  Geomorpho- 
logical  Studies  of  the  Estuary  of  River 
Netravati  near  Mangalore.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.II,  1975,  Chapter  76 
(p. 1104-1318). 

A  number  of  factors  such  av  wave  condi¬ 
tions,  tides,  river  flows,  sediment 


charge,  and  ocean  currents  affect  the 
features  of  an  estuary.  The  understand¬ 
ing  of  the  morphology  of  an  estuary  is 
essential  on  purely  scientific  considera¬ 
tions  as  well  as  applied  to  harbors.  An 
attempt  is  made  to  study  these  inter¬ 
related  and  unsteady  features  and  their 
combined  effect  on  an  estuary  qualita¬ 
tively.  The  estuary  selected  for  the 
study  is  the  one  near  Mangalore  on  the 
west  coast  of  India  at  latitude  12°  51' 
north  and  longitude  74°  50'  east,  where 
two  rivers,  viz.,  river  Netravati  and 
river  Gurpur  meet  together  and  join  the 
sea.  An  effort  is  made  to  analyze  the 
changes  in  the  estuary  in  terms  of  pre¬ 
vailing  wave  conditions,  river  flows  and 
sediment  transport.  References  (7 
items ) . 


Johnson,  J.W.  ■  Bolinas  Lagoon  Inlet,  Cali¬ 
fornia.  U.S.  Army  Corps  of  Engineers, 
Coastal  Engineering  Research  Center,  Mis¬ 
cellaneous  Paper  No. 3-74,  May  1974;  Uni¬ 
versity  of  California,  Hydraulic  Engi¬ 
neering  Laboratory,  HEL  24-15,  May  1974. 

The  hydraulic  and  sedimentary  character¬ 
istics  of  tidal  inlets  on  sandy  coasts 
have  long  been  of  interest  to  engineers 
involved  in  harbor  design  and  mainte¬ 
nance.  O'Brien,  in  a  study  of  west  coast 
inlets,  proposed  a  relationship  between 
the  minimum  inlet  area  below  mean  sea 
level  and  the  tidal  prism.  Other  inves¬ 
tigators  in  recent  years  have  proposed 
similar  relationships.  A  reanalysis  of 
data  from  inlets  on  U.S.  coasts,  by 
O’Brien,  resulted  in  a  later  observation; 
he  believed  that  the  equilibrium  rela¬ 
tionship  between  inlet  area  and  tidal 
prism  as  he  originally  proposed  seemed  to 
be  a  first  approx imat i on  only  and  that 
the  next  effort  should  be  for  quantita¬ 
tive  understanding  of  deviations  from  the 
approximation.  If  the  flow  area  is  de¬ 
termined  by  the  tidal  prism,  then  this 
area  is  in  constant  process  of  the  ad¬ 
justment  because  the  tide  range,  and  the 
related  tidal  prism,  varies  continually. 
The  Bolinas  Bay-Bolinas  Lagoon  system  is 
a  natural  laboratory  in  which  a  large 
amount  of  data  have  been  compiled  on  hy¬ 
drography,  wave  action,  tidal  hydraulics, 
sediment  transport  and  sedimentation,  and 
the  ecosystem.  However,  the  data  is  in¬ 
sufficient  to  adequately  define  the  im¬ 
portance  of  the  inlet  area  and  tidal 
prism.  The  source,  nature  and  availabil¬ 
ity  of  data  on  the  Bolinas  Lagoon  inlet 
are  summarized  as  a  guide  to  possible  fu¬ 
ture  studies  at  Bolinas,  and  at  other  in¬ 
lets.  Literature  Cited  (41  items'). 


Judge,  C.W  Use  of  the  Rad i o » sot  op i c  Sand 
1'racer  (  K  I  ST  )  System.  Coastal  Engineer¬ 
ing  Research  Center,  Technical  Memorandum 
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Sect  i  on  VII.) 


Kappa  ,  S.  He*w  to  "Irrigate  a  Harbor." 
WuRl.1)  DREDGING  H  MAR  INK  CONSTRUCTION, 
vo|.12,  No .  9 ,  p.48-r>0,  September  197b 
(See  amiot.it  ion  in  Section  V.) 


Kerisel,  T.  Amenagement  <le  1‘estuaire  de 
la  Seine.  Appro  fond l ssement  du  chena l 
acres  au  port  de  Rouen  (Development  of 
the  Seine  Estuary.  Increasing  the  Depth 
ot  the  Shipping  Channel  to  the  Fort  of 
Houen).  I, A  HOUII.LE  BLANCHE,  vol.29, 

No.  1/2,  p.c>r>-hb,  19  74.  (In  French.) 

1  See  annotation  in  Section  Vi.) 


Kestuer  ,  f.  J.  I  .  The  Looso-Boiind.i  ry  Regime 
of  t.he  Wash.  Reprint  from  THE  GEO¬ 
GRAPHICAL  IOIRNAI.,  vol.141,  Fart  f, 
v  S,». N  \embrf  1  9  7 r) . 

:  *p»-t  and  analyzes  the  arc re- 

;  :  'i.il  and  *i.  si-  n.i!  processes  in  the 
fi  » : i r: •  •  1  .*•;«!  >u  t  lie  r<-reshore  of  the 

W.i.sh  Il'r  p  i  *•  r<-'jin  >  it  e  for  ictreljon  is 
the  ■  "!•!  iimal  c  i  ;  ,  ii  1  1 1  i  "ii  i j  f  large  tjuan- 
l  it  it's  of  >ed  i  nii’ii  t  ,  m*ving  to  and  fro 

•  i  •  L  T  he  ;  alt’s,  uh i • h ,  in  the  ahsenee  -  f 
man-made  i  nt  er  t  »*  r«un  e  or  natural  ut  .is* 

■  i  ophe  ,  is  essentially  in  dynamic  ha  I  ante 
t  regime.  'if;  t|ie  foreshore  this  s»*di- 
meni  «  ;r»u!  i*  mn  *  ikes  place  mainly  in 
til**  >  reek*-  After  hank-full  stage,  the 
i  1 1  \  and  very  tine  sand  tractions  of  the 
s»  dement  flux  leave  the  creeks  and  spread 
over  the  foreshore;  but  only  where  tins 
sediment  belt  enters,  on  the  landward 

•  ide,  the  umbra  f  low  foreshore  veloci¬ 
ties  is t  in  | ron l  of  it  by  a  newly  con- 
.true  ted  rfcl.niMt  i,m  embankment  ,  does  the 
sediment  remain  to  < ause  accretion. 

F  i  s  ew  In*  x  e  ,  scour  continues  to  remove  tie* 
•diment  from  the-  foreshore  and  the  de¬ 
posits  \r*  only  transient.  The  resulting 
> u  p-pal tern  of  the  salt-marsh  edge 

•  t--ur:d  the  margin  <d  the  Wash  makes  this 
me  *  h  i  n  i  sin  of  the  foreshore  arcretioi 

v  i  *•  i  i  •  1  e  Al'iig  t  fie  landward  margin  1 
’  fe*  !  M  '‘Slim  e  tins  ac  '  :o*t  i  >na  I  process  is 
"ii  l '■  marginal,  but  this  is  not  true  of 
the  •■.  i  hi  :  I  a  r  process  of  urretion  alu.g 

•  f.o  ■  i  d  *  ■  >t  channels.  Here,  tin*  rate  nf 
'il  let  i  >n  ;  h  i  gli ,  h<M  .inse  t  he  rate  of 

• .  1 1  p  I » I  \  »  the  ,i  -  ,  ref  mg  material  Uiroiigh 

•  he  MicunM-  ;  higfl.  Hus  ae  c  ret  i  0(1.1  1 

i'i . '■•'•  a!*  ng  t  he  sides  of  the  channels 

i*  in  integral  and  important  constituent 

f  f  fee  *‘s  f  ii-»  r  i  ne  environment  into  uhi<h 
an*,  'igineei  ing  work  must.  Ice  fitted,  and 
i  i  -•sseiiti.il  tfiat  in  designing  mv  tn- 
1 ' '  - ' • 1  P  •  1  ii  i  -•  tacit  should  he  taken 
1  •  ’  *  I  ‘  1  *-•!!»  t  .  Be  t  e  I  efj.  ,-s  Ml  )  t  THIS  I 


Sec  l  i  on  11  Se-J  i  men  t  1 1 


King,  I)  .  H .  ,  and  Shrmdiu,  (»H  Mob  Mug  ■  i 
Inlet -Bay  Systems  in  Relation  n  S  md 
Trapping.  Symposium  on  M<  deling  [ «  *  fi  - 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Haibors  and  Coastal  fng inert¬ 
ing  Division  of  ASCE,  San  franc  iscc., 

C.a  1  i  !  or  ii  i  a  ,  Sept  ernbe  r  )  - ,  lTr> ,  v« :  1  .  1  !  , 
p.lb2f-lbf7.  ( Sc*«*  annotation  in  Set  - 
t i on  V  1  .  ) 


K  i  rfty ,  C.J.,  Keeley,  J  .  W  ,  and  Harrison,  j. 
\n  Overview  of  the  Technical  Aspects 
t  fie  Corps  of  Engineers  National  Dredged 
Material  Research  Program.  In:  Estua¬ 
rine  Research,  Volume  II:  Geology  and 
Engineering,  edited  by  L.  Eugene  Cronin, 
Academic  Press,  Inc.,  New  York,  197S, 
p.Sjd-V)^.  (See  annotation  in 
Sec  t ion  V .  1 


Klemas,  V.  Remote  Sensing  o!  Coastal  Wet¬ 
land  Vegetation  and  Estuarine  Water  Prop¬ 
erties.  Estuarine  Processes;  Volume  II. 
Circulation,  Sediments,  and  Irausfer  of 
Material  m  the  Estuary,  edited  l\  Martin 
Wilrv.  New  York.  Academic  Press  ,  19  7  ’ , 

pMM-4(M.  (See  annotation  in  Sec  - 
t  ion  VMM 


Ki  onias,  V.,  Otiey,  M.  Wet  he,  C  ,  c*t  a! 
Monitoring  Coastal  Water  PropeM  les  and 
Current  Circulation  witl«  Spacecraft 
Second  Joint  Conference  -n  Sensing  -d  hn- 
v  i  ronment  a  1  Pc  1  Itit  ant  :> ,  Washington,  I.C., 
Dec  ember  10-12,  ]97f,  p  M'-ir>4.  (See 
.liirift-i  t  i  on  i  n  Sec  t  i  on  VMM 


Knebel,  H  1 .  ,  ('oiioiiios  ,  T .  .  ,  a.,d  Comnieau, 
i  A.  (' 1  iv-M  i  ne  la  I  Variability  in  the 
Suspended  Sediments  -d  the  San  Fnin>  imc. 
Bay  System,  California.  i-ARNM.  M 
SEDIMENTARY  PETROLOGY,  vol.^:.  N.  .1  . 
p  .  229-2  3b  ,  Marc  h  19  77. 

Seen  i  *piant  1 1  at  i  ve  del  d  nmial  ; -uis  tin* 

<  I  i y - 1  im  ral  compos  1 1  ion  have  been  made 
on  nearly  synoptic  samples  d  surface 
suspended  sod  linen  l  s  collected  seasonal  I  v 
throughout  the  San  Francis.**  Bay  system, 
rtn-  relative  amount  s  of  chlorite  +  ka- 
olmite  are  generally  highest  in  the 
northern  reach  M  flic*  system,  whereas 
i  Mite  is  dominant  in  tin*  southern  reach. 
1  In*  pioportion  of  montmof  i  11  "it :  t  «•  is  1  ov. 
throughout  tin*  bay.  lime-series  and  rep- 
t  irate  samp  1  r  s  c  ell n  led  at  individual 
stations  show  that  t  fie  difference  in 
c  lay-mineral  content  between  rcac  lies  is 
real  and  reflects  a  i  flange  in  the  sour*  e 
of  c  1  .ly-nu  nrra  1  particle’s  wit  fun  the  bay 
I  he  Sac  lament  o- San  .loa-piin  i  i  vrr  syste'm 
supplies  (lie-  Mortheili  teach,  wberras 
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most  c lay-mineral  particles  come  from 
resuspension  by  waves  ami  tidal  currents 
in  the  southern  reach.  Analyses  of  bot¬ 
tom  sediments  and  the  spatial  variability 
in  the  northern  reach  suggest  that  the 
relationship  between  the  abundance  and 
sources  of  clay  minerals  may,  in  turn,  be 
a  I  unction  of  particle  size.  This  study 
demonst rat es  the  utility  of  suspended 
vlay  minerals  in  the  interpretation  of 
sediment-dispersal  patterns  in  estuaries. 
References  (27  items). 


Kiuess,  H.-G.  Eiderdamm.  Wiederauf- 
fiil  lung  von  Bagger  1  oc'hern  im  Watt  (Eider- 
dam.  Resedimentat ion  of  Sandy  Wadden 
Areas  After  Dredging).  Mittei lungsblatt 
der  Bundesansta 1 t  fur  Wasserbau,  No . 40 , 
December  1976,  p.9-22.  (In  German.) 

In  the  Eider-estuary  at  the  German  North 
Sea  Coast  large  quantities  of  sand  were 
dredged  for  construction  works  from  1967 
to  1972.  Three  large  holes  of  0.6  to  2.0 

million  m  of  volume,  25  m  of  depth  and 
2 

200.00  m  of  surface  were  left  behind. 
These  three  pits  were  situated  in  or 
nearby  tidal  channels  and  were  monitored 
until  1 9  7  r> .  The  resedimentation  of  the 
pits  could  be  studied  as  a  natural  pro¬ 
cess  in  relation  to  t ransportal ion  and 
sed imentat i on  of  sand  in  wadden  areas. 
References  (6  items). 


Knoth,  J.S.,  and  Nummedal,  D.  Longshore 
Sediment  Transport  Using  Fluorescent 
Tracer.  Coastal  Sediments  ’77,  5th  Sym¬ 
posium  of  the  Waterway,  Port,  Coastal  and 
Ocean  Division  of  ASCE,  Charleston,  South 
Carolina,  November  2-4,  1977,  p.383-398. 
(See  annotation  in  Section  VII.) 


Komar,  P.D.  Relative  Quantities  of  Sus¬ 
pension  Versus  Bed-Load  Transport  on 
Beaches.  JOURNAL  OF  SEDIMENTARY  PETROL¬ 
OGY,  vol.48,  No . 3  ,  p. 921-932,  September 
1978. 

Uncertainty  and  debate  have  existed  as  to 
whether  suspension  or  bed-load  transport 
is  most  important  in  the  longshore  move¬ 
ment  of  sands  on  beaches.  The  evidence 
pertaining  to  this  fundamental  question 
is  examined.  A  model  based  on  measured 
concentrations  of  suspended  sediments  in 
the  surf  zonp  indicates  that  the  sus¬ 
pended  load  comprises  some  25  percent  or 
less  of  the  total  drill,  the  hed-load 
forming  the  remaining  75  percent.  Such 
estimates  are  obtained  even  when  all 
approximations  and  assumptions  made  in 
developing  the  model  are  made  in  favor  of 
the  estimate  of  the  suspension  load.  An 
examination  of  the  relative  rates  of 
longshore  movements  of  sand  tracer  grains 
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as  compared  to  the  longshore  currents 
indicates  that  the  sand  grains  lag  far 
behind  the  water  flow.  This  indicates 
not  only  that  suspension  transport  must 
be  small,  but  also  that  our  25  percent 
upper  estimate  of  suspension  transport  in 
the  model  must  be  revised  downward,  pos¬ 
sibly  to  less  than  10  percent.  Other 
evidence  is  also  presented  that  indicates 
the  suspension  load  is  much  less  signifi¬ 
cant  than  the  bed- load  transport  on 
beaches.  References  (30  items). 


Krone,  F  B.,  and  Ariathurai,  R.  Applica¬ 
tion  ot  Predictive  Sediment  Transport 
Models.  In:  Dredging:  Environmental 
Effects  &  Technology;  Proceedings  o' 
WODCON  VII,  San  Francisco,  California, 
July  10-12,  1976,  p. 259-272.  (See  mno- 
tat  ton  in  Sect  ion  VI .  ) 


Kuo,  A.Y.,  Nichols,  M.,  and  Lewis,  J. 

Modeling  Sediment  Movement  in  the  Turbid¬ 
ity  Maximum  of  an  Estuary.  Virginia 
Polytechnic  Institute  and  State  Univer¬ 
sity,  Blacksburg,  Virginia,  Water  Re¬ 
sources  Research  Center.  Bulletin  No.  Ill, 
June  1978.  (See  annotation  in  Sec¬ 
tion  VI.) 


Lavelle.  ’  W. ,  and  Thacker,  W.C.  Effects 
of  Hindered  Settling  on  Sediment  Concen¬ 
tration  Profiles.  JOURNAL  OF  HYDRAULIC 
RESEARCH,  vol.16.  No. 4,  p.347-355,  1978. 

Suspended  sediment  distributions  which 
take  into  account  concentration-dependent 
settling  velocities  have  been  derived. 

The  distributions  have  been  compared  to 
an«l  have  been  found  to  be  in  good  agree¬ 
ment  with  the  high  concentration  data  of 
Einstein  and  Chirn.  The  analysis  shows 
that  concentrations  at  the  sediment  bed 
m  the  F.instem-Chien  data  are  close  to 
those  of  saturated  sediments,  which  leads 
to  the  suggestion  that  the  reference 
level  in  the  distributions  always  be 
taken  at  the  bed  where  the  reference  con¬ 
centration  is  flow  independent.  A  sus¬ 
pended  sediment  distribution  constructed 
in  this  way  guarantees  a  reasonable  value 
for  concentrations  near  the  bed  and  de¬ 
pends  on  two  diffusivity  parameters  which 
the  Einstem-Chien  concent  rat  ion  data 
indicate  jrr  related.  Bibliography 
(13  it ems ) . 


Lee,  T.N.,  and  Rooth.  C.  Water  Movements 
.n  Shallow  Coart  a  1  Rays  and  Estuaries. 
University  of  Miami  Sea  Grant  Program, 
Coastal  Zone  Management  Bulletin  Number 
3,  January  1973.  (See  annotation  in 
Sect  ion  I .  ) 
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l.epelit  .  I . -V .  Slahilitc  iin  thcii.il 

d’ acres  an  i  i  <  >u  vc  !  .1  van  t -Hurt  -it-  Duiikcnjii*- 
(Stabil'ty  of  the  At  res::  Channel  t  he 
N ew  1  Mil t* r-ll.i  r t*  >u i  ;*t  Dunkc r«pie  )  .  1’ro- 

imlm^s,  With  «o?i^i,ss  ot  t  he  lntcrna- 
t  i  o :  i  •  s  1  \: '  m).  t  .i  t  ;  •  n  f-u  Hydraulic  Rr- 

st\i  ri  li,  .'i.m  l*;t  i  i ! .  i ,  Him/.  il,  Julv  2  7  t  o 
August  1,  1975  ,  vo  1.1,  Rapi-r  A2K .  (In 
french.  '  (See  annotation  in  Soft  ion  Y  I  .  i 


Lc.sp  i  i’o  ,  h.  Amo nagement  de  l'e-stuaire  de 
la  Giionle  1 I>-  v«‘  1 .  •pnu’ii  t  ot  the  Gironde 
Kt  l  u.i  i  y  !  .  !.A  WHICH  BLANCHE  ,  vo|.29, 

No. 1/2,  p  ;)-7K,  1° 74.  (In  french.) 

(See  annotation  in  Section  VI.) 


Lewis,  A.J.,  and  Mac  Dona  hi,  H  .  C  .  Signifi¬ 
cance  of  Estuarine  Meanders  hlent  i  tied 
t  rum  Radar  Imagery  of  Kastern  Raiiama  and 
Sort  hwest  e  rn  Co  !  omh  i  a  .  MODERN  GEOLOGY  , 
vo  1.1,  So.  1,  p. 187-196,  19  70.  (See 
annotation  in  Section  VII.) 


Love,  P.  Kstnary  &  Foreshore  Planning  in 
Christchurch.  SOIL  i*  WATER,  vol.lA, 

No. 5,  p. 18-19,  October  1978.  (See  anno- 
t  it  ion  m  Sect  ion  V.  .) 


Iauis,  A.H.,  and  Gathers,  B.  Navigable 
Harbour  Entrances  Analysed  by  Hydraulic 
Models.  Proceedings,  With  Congress  of 
the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1.  1975,  vc 1.1,  Paper  A17. 

(See  annotation  in  Section  VI.) 


Ludwirk.  J.C.  Tidal  Currents,  Sediment 
Transport,  and  Sand  Banks  in  Chesapeake 
Bay  Kilt  ranee,  Virginia.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.jo5- 
180  . 

Taking  the  mean  over  all  stations  in  the 
entrance  area,  and  with  reference  only  to 
a  level  l 00  cm  above  the  bed,  tidal  cur¬ 
rents  it  ebb  and  flood  strength  are 
nearly  equal  in  speed  and  average  42  cm/ 
sec  .  Taking  individual  stations,  ebb 
maximum  is  79  cm/ sec;  flood  maximum  is  66 
'■■rn/sec;  hiwever,  at  more  than  half  the 
observation  station.--,  maximum  flood  speed 
and  duration  exceed  maximum  ebb  speed  and 
durat-on.  If  transport  rate  of  bed  sedi¬ 
ment  is  ;i  r ojm  ;t  1 1  ma  l  t  .  i  stream  power, 

T0  11 100  *  v^,’rf’  Tn  1  s  shear  stress  at 
the  bed  arid  u  ]  1  s  *  nr  rent  speed  100  cm 

above  the  bed,  then  at  19  of  24  stations, 
ebb-directed  sediment  transport  exceeds 
f  1  ood  -  <1 1  i  »i  |  ed  sediment  transport.  Much 
'■f  the  longer  is  incompetent  and 

the  gretier  ebb  shear  stress  more  than 


•ftsets  larger  flood  speeds.  Net  sedi¬ 
ment  transport  is  directed  landwards  only 
in  parts  of  channels  and  in  dead-end  si¬ 
nuses  re-entrant  into  shoals  and  open  t  < * 
flood  currents.  In  Chesapeake  Bay  en¬ 
trance,  i  wide*  entrance  < ■  f  moderate  tidal 
range,  net  sediment  transport  at  the 
h*-ldlallds  is  directed  seiward.  Individ¬ 
ual  shoals  within  the  entrance  are 
b  om  I'  d  "ti  «'fie  s  i  ile  by  a  net  sediment 
t ranspi ' t  to  seaward  and  on  the  other 
side  by  i  net  s.ili  merit  transfer  to  land¬ 
ward.  ’  Ebb  deltas  and  f  lood  delta:,  ore  ur 
:  n  ilteiu. ite  succession  across  the  en¬ 
trance  with  four  to  five  of  the  former 
and  three  to  I  »u r  of  the  latter.  There 
i:  also  an  interior  flood  delta  found 
where  ‘ebb-di reel ed  sediment  is  inter¬ 
dicted  and  swept  landwards  m  a  i  lucid - 
donnnat(‘d  channel.  References 
1  I  4  it  rins  )  . 


i.udwick,  J.C.  Variations  in  Boundary  Drag 
Coefficient  in  the  Tidal  Entrance  to 
Chesapeake  Bay,  Virginia.  Institute  of 
<  allograph*  ,  "Id  Dominion  University, 
Norfolk,  Virginia,  Technical  Report 
No.  19.  August  1974.  (Set*  annotation  in 
Sect  i on  I  .  ) 


‘b-epiet  ,  f.-E.  Ametiageraenl  do  1'estuaire 

<le  la  Loire-  (Development  of  the  Loire 
Estuary)  LA  HOUll.I.E  BLANCHE,  vo!.29. 
No.  1/2,  p.79-89,  1974.  (In  French.) 

(See  annotation  in  Section  V.) 


May,  E.B.  Environmental  Effects  of  Hy¬ 
draulic  Dredging  in  Estuaries.  ALABAMA 
MARINE  RESOURCES  RfLI.ETIN.  No  9 ,  p.1-85, 
April  197).  ( See  annotation  in  Sec¬ 

tion  V.  ) 


McDowe  l  l  ,  1) .  M  .  ,  and  O'  Connor  ,  B  .  A  .  Hy¬ 
draulic  Behaviour  of  Estuaries.  New 
York,  John  Wiley,  1977.  (See  annotation 
i  n  Sp<  t  1  on  I  .  ) 


McGregor.  R.C.  The  Influence  .  f  Cfiannei 
Shape  on  Shoaling  m  Vidal  Estuaries 
Geophysical  Journal  >>f  t fie  Royal  Astro¬ 
nomical  Society,  vol .  *6,  No . 3 ,  p. 599-606, 
March  1974. 

The*  non-pe  r  i  od  i  c  equations  which  govern 
tidal  flow  in  estuaries  are  solved  for  a 
channel  of  arbitrary  c toss -sect i on .  The 
solution,  which  rel.»t es  all  the-  principle 
parameters  associated  with  estuarial  flow 
to  the  location  "f  tie  zeros,  shows  that 
with  data  appropriate  t"  the  River  Humhei 
the  so  l  f  -  t  1  nsh  i  ng  effect  of  deep  channels 
can  cause  the  shoaling  point  t^  vary  some 
M  km  at  different  points  .ic mss  the 
estuary.  The*  p  r « •  *1 1 .  1  i » *n  <>f  t  fie  lateral 
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location  of  the  sedimentation  is  very 
good.  References  (10  items). 


McManus,  J.  Estuarine  Development  and 
Sediment  Distribution,  with  Particular 
Reference  to  the  Tay.  The  Royal  Society 
of  Edinburgh,  Proceedings,  Section  B., 
vol.71,  Parts  2/4,  p.97-113,  1972. 

Estuarine  development  was  contemporaneous 
with  the  onset  of  glaciation.  In  the  Tay 
estuary  fluvial  erosion  dominated  the 
downcutting,  with  minor  glacial  modifica¬ 
tion;  in  the  Forth  estuary  glacial  scour¬ 
ing  dominated  the  erosion  of  rockhead. 
Extensive  subsurface  exploration  in  con¬ 
nection  with  road  improvement  and  founda¬ 
tions  for  bridge  building  and  electricity 
pylon  construction  have  yielded  informa¬ 
tion  on  the  fill  of  the  Tay  and  Earn 
valleys.  In  addition  to  geophysical  in¬ 
vestigations  the  surveys  include  bore¬ 
holes  along  a  20  km  long  section  from 
Kinfauns  to  Longforgan,  revealing  depo¬ 
sition  of  lodgement  tills  followed  by 
Arctic  Clays,  believed  to  have  been  de¬ 
posited  partly  from  floating  ice.  Above 
it  are  coarse  sands  and  gravels,  perhaps 
outwash  deposits.  Both  were  deeply  dis¬ 
sected  during  a  fall  of  sea  level  associ¬ 
ated  with  a  channel  cut  to  -37  m  O.D.  at 
Dundee.  Erosion  and  marine  planation 
during  lowered  sea  levels  produced  later¬ 
ally  extensive  buried  gravels.  A  rise  of 
sea  level  led  to  burial  of  the  eroded 
surface  by  early  estuarine  sediments 
which  become  finer  upwards  and  terminate 
in  peats,  dated  at  8500  B.P.  Further 
erosion  was  followed  by  a  second  phase  of 
estuarine  sedimentation.  This  produced 
the  coarse  deposits  whose  terminal  peats 
accumulated  at  5500  B.p.  The  modern 
estuarial  deposits  partly  bury  those  of 
the  two  preceding  estuaries,  which  exert 
a  major  control  on  the  migrations  and 
depth  of  the  modern  channels.  References 
to  Literature  (30  items). 


McNair,  E.C.,  Jr.  Model  Materials  Evalua¬ 
tion;  Sand  Tests;  Hydraulic  Laboratory 
Investigation.  U.S.  Army  Corps  of  Engi¬ 
neers,  General  Investigation  of  Tidal  In¬ 
lets,  GITI  Report  7,  June  1976.  (See 
annotation  in  Section  VI.) 


Meade,  R.H.  Landward  Transport  of  Bottom 
Sediments  in  Estuaries  of  the  Atlantic 
Coastal  Plain.  JOURNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.39,  No.l,  p.222-234,  March 
1969 . 

The  estuaries  of  the  Atlantic  Coastal 
Plain,  which  are  the  mouths  of  rivers 
drowned  during  the  latest  eustatic  rise 
in  sea  level,  are  being  filled  with  sedi¬ 
ment.  River-borne  sediment  is  partially 


trapped  in  the  estuaries  by  the  predomi¬ 
nantly  landward  flow  of  estuarine  bottom 
waters.  The  main  evidence  of  this  are 
measurements  of  the  sediment  flux 
(suspended-sediment  concentration  and 
water  velocity  measured  at  intervals  of 
depth  and  through  tidal  cycles)  that  show 
sediment  being  moved  progressi vely  land- 
war  d  along  the  bottom.  Comparisons  of 
the  loci  of  sediment  deposition  and  the 
patterns  of  water  circulation  show  that 
sediment  accumulates  in  estuaries  near 
the  upstream  limit  of  landward  bottom 
flow.  The  movement  of  sands  into  the 
mouths  of  the  larger  estuaries  from  the 
continental  shelf  and  nearby  beaches  is 
also  suggested  by  several  other  lines  of 
evidence.  Bottom  waters  of  the  continen¬ 
tal  shelf  move  progressively  into  the 
mouths  of  estuaries,  and  they  presumably 
carry  bottom  sediments  with  them.  Beach 
sands  move  toward  and  into  the  mouths  of 
some  estuaries  at  rates  of  several  hun¬ 
dred  thousand  cubic  meters  per  year.  And 
distinctive  mineral  components  in  the 
lower  reaches  of  estuaries  suggest  that 
the  bottom  sediments  were  derived  from 
offshore.  The  rates  of  filling  of  the 
estuaries  have  been  different  in  the 
northern  and  southern  parts  of  the 
Coastal  Plain.  The  large  northern  rivers 
carry  disproportionately  small  loads  of 
sediment  that  have  not  yet  filled  the 
deep  valleys  which  were  cut  during  the 
ice  ages.  The  southern  rivers  carry 
larger  sediment  loads  relative  to  the 
sizes  of  their  valleys,  and  consequently 
their  estuaries  are  mostly  filled  with 
sediment.  References  (65  items). 


Meade,  R.H.  Net  Transport  of  Sediment 
Through  the  Mouths  of  Estuaries:  Seaward 
or  Landward?  Paper  from  International 
Symposium  on  Interrelationships  of  Estu¬ 
arine  and  Continental  Shelf  Sedimenta¬ 
tion,  Bordeaux,  France,  9-14  July  1973. 
Reprint  from  Memoires  de  l'Institut  de 
Geologie  due  Bassin  d'Aquitaine,  No. 7, 
p . 207-2  1 3 ,  1974. 

The  drowned  river  valleys  and  other  semi- 
enclosed  embayments  on  the  middle  Atlan¬ 
tic  coast  of  the  United  States  between 
Cape  Cod  and  Cape  Lookout  constitute  one 
of  the  world's  largest  and  best-studied 
assemblages  of  estuaries.  Natural 
sources  of  modern  sediments  in  these 
estuaries,  and  of  the  sediments  on  the 
wide  continental  shelf  that  adjoins  them, 
are:  1)  rivers,  2)  shorelines  (those  in 

the  estuaries  as  weli  as  those  faring  the 
open  sea),  and  3)  older  bottom  sediments 
on  the  shelf.  Do  the  rivers  and  estuar¬ 
ies  supply  more  sediment  to  the  shelf 
than  the  shelf  supplies  to  the  estuaries? 
Evidences  for  transport  of  sediment  onto 
the  shelf  from  estuaries  are:  1)  net 
seaward  drift  of  surface  waters  in 
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rider  shelf  sod i merit  s  than  to  sediments 
being  i  i  cried  by  i  allowing  rivers.  Al¬ 
though  l  ho  conclusion  is  hy  no  means  c  r- 
l.iin,  tin*  evidence  that  is  presently 
available  gives  more  support  to  a  net 
landward  movement  of  sediment  from  the 
shelf  into  the  estuaries.  References 
(.24  it  ems  )  . 


Mehta,  A  J.,  and  Christensen,  B.A.  In¬ 
cipient  Sediment  Motion  in  Kn trances 
with  Shell  Reds .  In:  Rivers  '76;  Sym¬ 
posium  on  Inland  Waterways  for  Naviga¬ 
tion,  Rood  Control  and  Water  Diversions; 
drd  Annual  Symposium  of  the  Waterways, 
Harbors  and  Coastal  engineering  Division 
of  ASCF ,  Colorado  State  University,  Fort 
Collins,  August  10-12,  1076,  vol.il, 
p. 060-977,  1976.  (See  annotation  in 
Section  V l . ) 


Mehta,  A..J.,  and  Hoii,  H.S.  Hydraulic  Con¬ 
stants  of  Tidal  Entrances  if:  Stability 
of  I.ong  Island  Inlets.  Coastal  and 
Oceanographic  Engineering  laboratory, 
University  of  Florida,  Technical  Report 
No. 2d,  November  1974. 
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The  present  basic  expe r iment a  !  st  udy  was 
carried  out  t it  a  specially  designed  annu¬ 
lar  ifiaunel.  The*  derived  laws  of  deposi¬ 
tion  in  relation  to  the  lime-rates  is 
well  as  tiie  steady-state  com  ent  rat  i  ojjs 
are  described  and  discussed.  The  reana¬ 
lyzed  results  of  other  limited  investiga¬ 
tions  agree  well  with  the  result  of  the 
study.  Reference's  (10  items). 

Migniot,  C.  F.tudo  comparative  du  taux 
<1 ' envasement  dans  differentes  zones  *i e» 
I’estuaire  de  la  Loire  (Comparative  Study 
of  Silting  Rates  in  Various  Parts  of  the 
Loire  Estuary).  LA  HOl'ILLE  BLANCHE, 
vol. 29,  No. 1/2,  p.  117-  1  47  ,  1974.  (In 
F renc.  h  .  ) 

It  has  been  observed  that  monthly  silting 
rates  in  various  parts  of  the  Loire  estu¬ 
ary  are  apt  to  vary  from  1.50  m  to  less 
than  0.10  m.  Orders  of  magnitude  of  ob¬ 
served  silting  rates  are  stated  for  vari¬ 
ous  sites  and  an  attempt  is  made  to  re¬ 
late  them  to  local  hydraulic  conditions. 
Then,  attention  is  drawn  to  the  choice  of 
suitable  sites  for  a  deep-water  zone,  a 
high-tide  berth  and  a  dock  in  an  estuary. 
With  discussion. 


I'he  susceptibility  of  a  tidal  inlet  to 
<  l'isure  involves  a  consideration  of  two 
opposing  agencies,  namely  (a)  the  onshore 
wave  energy  which  tends  to  drive  littoral 
material  towards  the  entrance,  and  (h) 
the  tidal  flow  which  attempts  to  scour 
this  material  to  keep  the  entrance  chan¬ 
nel  open.  This  concept  has  been  explored 
with  reference  to  the  stability  of  the 
inlets  on  the  south  shore  of  Long  Island. 
A  generalized  criterion  for  stability  is 
proposed,  and  it  is  found  that  this  cri¬ 
terion  can  he  used  to  classify  inlets 
ranging  in  size  from  a  laboratory  model 
to  large  natural  entrances.  Reference's 
()7  itrms). 


Mehta,  A.J.,  and  Pa rthen i ades ,  E.  On 
the  Depositional  Properties  of  Estuarine 
Sediments.  Proceedings  o'  the  Four¬ 
teenth  Coastal  Engineering  Conference, 


Miller,  G.H.,  and  Berg,  D.W.  An  ERTS- 1 
Study  of  Coastal  Features  on  the  North 
Carolina  Coast.  U.S.  Army,  Corps  of 
Engineers,  Coastal  Engineering  Research 
Center,  Miscellaneous  Report  No. 76-2, 
January  1976.  (See  annotation  in  Sec¬ 
tion  VII.) 


Moos,  J.  Stability  of  Small  Estuary 

Mouths.  Proceedings,  XVIth  Congress  of 
the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  19  75,  vol . 1  ,  Paper  All. 

(See  annotation  in  Section  VI.) 


Mohr,  A.W.  Energy  and  Pollution  Concerns 
in  Dredging.  Journal  of  the  Waterways, 
Harbors  and  Coastal  Engineering  Division 
Proe.  ASCE,  vol.  101,  No.WW4,  p.  40.5-41 7, 
November  1975.  (See  annotation  in  Sec¬ 
tion  V .  ) 
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Murray,  S.P.,  and  Wiseman,  W.J.,  Jr.  Cur¬ 
rent  Dynamics  and  Sediment  Distribution 
in  the  West  Mississippi  Delta  Area. 
Coastal  Studies  Institute,  Center  for 
Wetland  Resources,  Louisiana  State  Uni¬ 
versity,  Baton  Rouge,  A  Collection  of 
Reprints,  September  1976,  Technical  Re¬ 
port  No. 208.  Reprint  from  Conference  on 
Marine  and  Freshwater  Research  in  South¬ 
ern  Africa,  July  1976. 


the  latter  compared  with  model  tests. 
References  (5  items). 


National  Research  Council,  Geophysics  of 
Estuaries  Panel.  Estuaries,  Geophysics, 
and  the  Environment.  National  Academy 
of  Sciences,  Washington,  D.C.,  1977. 

(See  annotation  in  Section  IV.) 


The  dynamical  oceanography  of  the  coastal 
bight  west  of  Southwest  Pass,  an  area  ex¬ 
tending  roughly  50  km  offshore  and  70  km 
alongshore,  was  studied  over  the  hydro- 
logic  year  1973-1974.  Analysis  of  cur¬ 
rent  observations  from  moored  current 
meters  and  monthly  anchor  stations  iso¬ 
lated  clockwise-rotating  tidal  currents 
having  amplitudes  of  10-30  cm/sec,  de¬ 
pending  on  location  and  vertical  density 
gradients.  Extremely  strong  tidal  cur¬ 
rents  in  the  vicinity  of  Southwest  Pass 
appear  to  be  related  to  the  early  arrival 
of  high  water  locally.  Current  profiles 
at  the  anchor  stations  often  show  signif¬ 
icant  vertical  shear  in  speed  and  direc¬ 
tion  which  is  probably  controlled  by  the 
density  stratification.  The  spatial  pat¬ 
tern  of  the  tidal  currents  consists  pre¬ 
dominantly  of  reversing  alongshore  flow 
with  significant  shear  in  the  onshore- 
offshore  direction.  Drogue  tracks,  com¬ 
bined  with  satellite  imagery  and  surface 
salinity  patterns,  frequently  show  a 
trapped  vortex  west  of  the  delta  with  on¬ 
shore  flows  in  the  western  extremity  of 
the  study  area.  Conversely,  monthly  hy¬ 
drographic  cruises  on  a  dense  grid  sug- 
I  gest  that  heavy  Gulf  water  persistently 

intrudes  at  depth  into  the  central  core 
of  the  curved  bight.  Although  subject  to 
strong  dispersive  processes  by  the  marked 
spatial  variability  in  the  tidal  current 
field,  the  sediment  pattern  nevertheless 
appears  to  be  largely  controlled  by  the 
mean  current  field  produced  by  seasonal 
wind  and  river  discharge  effects.  Refer¬ 
ences  (2  items). 


Nasner,  H.  Prediction  of  the  Height  of 
Tidal  Dunes  in  Estuaries.  Proceedings 
of  the  Fourteenth^Coasta 1  Engineering 
Conference,  June  24^28,  1974,  Copenhagen, 
Denmark,  vol.II,  1975,  Chapter  60 
(p. 1036-1050) . 

In  this  paper  prototype  data  of  echo 
soundings  of  tidal  dunes  are  analyzed.  A 
good  relation  between  the  fresh  water 
discharge  and  the  sand  wave  migration  ve¬ 
locity  in  the  upper  part  of  a  tidal  river 
could  be  determined.  The  limitation  of 
the  dune  heights  as  a  function  of  the 
mean  current  velocities  over  the  crests 
and  the  bed  material  characteristics  is 
presented.  States  of  equilibrium  are 
described  by  dimensionless  parameters  and 


Nece,  R.E.,  and  Lowthian,  R.A.  Tidal  Cir¬ 
culation  Study,  Proposed  Southeast  Harbor 
Development.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  Department  of  Civil  En¬ 
gineering,  University  of  Washington, 
Seattle,  Technical  Report  No. 47,  January 
1976.  (See  annotation  in  Section  VI.) 


Nerang  River  Entrance;  A  Mobile  Bed  Model. 
HYDRO  DELFT,  No. 45,  p.4-6,  December  1976. 
(See  annotation  in  Section  VI.) 


Nielsen,  E.  Feasibility  of  Coastal  Mor¬ 
phological  Models.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen,  Den¬ 
mark,  vol.II,  1975,  Chapter  38  (p.663- 
684).  (See  annotation  in  Section  VI.) 


Nihoul,  J.C.J.,  Ronday,  F.C.,  Peters,  J.J., 
et  al.  Hydrodynamics  of  the  Scheldt 
Estuary.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.27-53.  (See  annotation  in  Section  I.) 


Nittrouer,  C.A.,  and  Sternberg,  R.W.  The 
Fate  of  a  Fine-Grained  Dredge  Spoils  De¬ 
posit  in  a  Tidal  Channel  of  Puget  Sound, 
Washington.  JOURNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.45,  No.l,  p.160-170,  March 
1975. 

Fifteen  thousand  cubic  meters  of  fine¬ 
grained  sediment  dredged  from  Olympia 
Harbor,  Washington,  were  disposed  at  Dana 
Passage,  a  large  tidal  channel  in  Puget 
Sound,  Washington.  Water  depth  at  the 
disposal  site  is  30  m;  maximum  tidal  cur¬ 
rents  range  from  110  cm/sec  at  the  sur¬ 
face  to  50  cm/sec  at  the  bottom  (mea¬ 
sured  100  cm  above  the  bed).  Gravity 
coring,  bottom  photography,  and  diver 
measurements  allowed  delineation  of  the 
dimensions  and  nature  of  the  spoils  de¬ 
posit.  Four  months  after  completion  of 
disposal ,  16%  of  the  volume  of  sediment 
remained  at  the  disposal  site  in  a  flat 
conical  deposit  (maximum  thickness  70  cm, 
radius  60  m) .  The  84%  loss  represents 
sediment  placed  in  suspension  during  dis¬ 
posal  of  the  spoils,  sediment  eroded  soon 
after  disposal,  and  water  lost  during 
consolidation  of  the  deposit.  Selective 
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removal  of  fine-grained  sediment  and  or¬ 
ganic  material  caused  the  spoils  deposit 
to  be  coarser  (mean  grain  size  0.027  mm), 
and  to  have  a  lower  total  volatile  con¬ 
tent  (4.1%)  than  the  sediment  originally 
dumped  (mean  grain  size  0.014  ram;  total 
volatile  content  8.9%).  After  four 
months,  Loosely  consolidated  sediment  had 
been  removed  from  the  deposit,  and  the 
consolidation  of  the  remaining  spoils 
provided  sufficient  cohesion  to  resist 
further  erosion  by  the  relatively  strong 
bottom  currents.  The  factors  which  con¬ 
trol  the  stability  of  a  fine-grained 
dredge  spoils  deposit  are:  (a)  the 
amount  of  spoils  disturbance  (dilution) 
caused  by  the  dredging  and  disposal  tech¬ 
niques,  (b)  the  water  depth  at  the  dis¬ 
posal  site,  and  (c)  the  energy  considera¬ 
tions  of  the  bottom  environment  at  the 
disposal  site,  e.g.,  strength  of  bottom 
currents.  Dredging  and  disposal  by  tech¬ 
niques  which  minimize  sediment  distur¬ 
bance,  and  disposal  of  spoils  in  shallow 
water  and  Low  energy  environments  are 
processes  which  maximize  stabilization. 
References  (34  items). 


Noyce,  J.R.,  Hutchinson,,  J.M.R.,  Mann, 
W.B.,  et  al.  Development  of  a  National 
Bureau  of  Standards  Environmental  Radio¬ 
activity  Standard:  River  Sediment. 
Proceedings  of  the  International  Confer¬ 
ence  on  Environmental  Sensing  and  Assess¬ 
ment,  Las  Vegas,  Nevada,  September  14-19, 
1975,  vol . I . 

The  National  Bureau  of  Standards  has  de¬ 
veloped  and  produced  a  radioactivity 
standard  of  a  fresh-water  sediment  for 
use  especially  in  envi ronmenta 1  radioac¬ 
tivity  measurements  around  nuclear  and 
coal-burning  electric  power  plants.  The 
radioactivities  of  28  nuclides  in  the 
sediment  have  been  measured,  of  which  10 
are  certified.  The  development  and  pro¬ 
duction  of  this  new  Standard  Reference 
Material  (SRM  4350)  are  discussed.  Refer¬ 
ences  (21  items ) . 


O'Brien,  M.P.  Notes  on  Tidal  Inlets  on 
Sandy  Shores.  II. S.  Army  Corps  of  Engi¬ 
neers,  General  Investigations  of  Tidal 
Inlets,  GITI  Report  5,  February  1976. 
(See  annotation  in  Section  I.) 


O'Connor,  B.A.  Sediment  Intrusion  in  a 
Tidal  Lock.  Proceedings,  XVIth  Congress 
of  the  International  Association  for  Hy¬ 
draulic  Research,  Sao  Paulo,  Brazil, 

July  27  to  August  1,  1975,  vol. 3,  Paper 
C35.  (See  annotation  in  Section  VI.) 


O'Connor,  B.A. ,  and  Zein,  S.  Numerical 
Modelling  of  Suspended  Sediment. 


Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol. II,  1975, 

Chapter  65  (p . 1 109- 1128) .  (See  annota¬ 
tion  in  Section  VI.) 


Oertel,  G.F.  Ebb-Tidal  Deltas  of  Georgia 
Estuaries.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic- 
Press,  Inc.,  New  York,  1975,  p.267-276. 

Configurations  of  tidal  deltas  are  deter¬ 
mined  by  the  interactions  between  inlet 
tidal  drainage  and  longshore  currents  in 
the  near-shore  zone.  The  tidal  range 
along  the  Georgia  shoreline  is  2-3  meters 
and  produces  moderate  to  strong  tidal 
currents  adjacent  to  estuary  inlets. 

Wave  energy  dissipates  over  a  wide  (11 
kilometers),  shallow  (less  than  10  me¬ 
ters)  zone  and  attenuates  significantly 
before  it  impinges  on  the  shoreline. 
Therefore,  along  the  Georgia  coast,  the 
zones  adjacent  to  estuary  inlets  experi¬ 
ence  moderate-velocity  to  high-velocity 
tidal  currents,  whereas,  the  wind-  and 
wave-induced  longshore  currents  are  gen¬ 
erally  buffered  before  they  reach  the 
shoreline.  Tidal  deltas,  produced  by  the 
current  interactions  at  tidal  inlets, 
illustrate  the  predominant  influence  of 
inlet  tidal  drainage.  The  peripheral- 
shoal  complexes  of  the  tidal  deltas  have 
we  1 1 -developed  marginal  shoals  that  are 
approximately  2  kilometers  apart  and 
parallel  each  other  for  approximately  5.5 
kilometers  seaward  of  the  inlet.  Distal 
shoals  are  poorly  developed  or  absent. 

The  marginal  shoals  on  the  south  sides  of 
these  channels  are  elongate,  triangular 
sand  bodies  that  are  broadest  at  their 
point  of  attachment  to  the  barrier. 
Ephemeral  spill-over  channels  and  runnels 
transect  these  sand  bodies  at  oblique 
angles.  These  channels  help  distribute 
the  centrifugal  flow  of  inlet  drainage 
away  from  the  entrance.  On  the  north 
sides  of  the  main  axial  channels,  spill¬ 
over  channels  are  deeply  incised  into  the 
marginal  shoals.  One  of  these  channels 
separates  the  marginal  shoals  from  the 
barrier.  References  (12  items). 


Oertel,  G.F.  Post  Pleistocene  Island  and 
Inlet  Adjustment  Along  the  Georgia  Coast. 
JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol. 45, 
No . 1 ,  p.150-159,  March  1975. 

Holocene  beach-ridge  development  has  pro¬ 
duced  a  sequential  constriction  of  ,ia*iy 
of  Georgia's  tidal  inlets.  Inlet  con¬ 
strictions  were  produced  as  marginal 
spits  encroached  on  both  sides  of  many  of 
Georgia's  inlets.  The  constriction  of 
the  inlets  appeared  to  be  a  response  to 
retreating  shorelines,  seasonal  reversals 
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in  longshore  sediment  transport,  local¬ 
ized  flood  channel  deposition,  and  de¬ 
creasing  lagoonal  tidal  prisms  caused  by 
marsh  deposition.  While  the  inlets  were 
contracting  along  their  horizontal  axes, 
they  were  expanding  along  their  vertical 
axes.  The  slow  retreat  of  the  shoreline 
produced  by  the  Holocene  transgression 
was  expressed  by  washover  deposits  in 
low-lying  aieas  and  bluff  development  in 
other  areas.  Sediment  was  transported 
away  from  the  bluffs  by  longshore  cur¬ 
rents  and  was  deposited  in  sand  bodies  on 
the  margins  of  tidal  inlets.  Seasonally 
reversing  longshore  currents  and  flood- 
dominated  channeling  permitted  accretion 
on  both  margins  of  many  inlets.  Revers¬ 
ing  tidal  currents  produced  sediment 
accumulations  landward  of  the  inlets  and 
tidal  deltas  seaward  of  inlets.  During 
the  Holocene,  the  rising  sea  level  pro¬ 
duced  expanding  lagoonal  tidal  prisms  and 
an  increase  in  the  volume  of  water  ex¬ 
changed  through  the  inlet  throats.  The 
increased  exchange  through  the  inlet 
throats  produced  high  velocity  currents 
that  eroded  the  floors  of  the  channel  (at 
the  inlet  throats)  and  scoured  deep 
troughs  into  the  underlying  Pleistocene, 
Pliocene,  and  Miocene  deposits.  Refer¬ 
ences  (36  items). 


Officer,  C.B.  Physical  Oceanography  of 
Estuaries.  In  OCEANUS ,  vol.19,  No. 5, 
p.3-9,  Fall  1976.  (See  annotation  in 
Section  I.) 


Officer,  C.B.  Physical  Oceanography  of 
Estuaries  (and  Associated  Coastal  Wa¬ 
ters).  New  York,  John  Wiley,  1976. 
(See  annotation  in  Section  I.) 


Ordonez,  J.l.  Modeling  Sediment  Deposi¬ 
tion  in  a  Tidal  River.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vo 1 . 1 1  ,  p. 1 347-1368 .  (See  annotation  in 
Section  VI .  ) 


Orme,  A.R.  Estuarine  Sedimentation  Along 
the  Natal  Coast,  South  Africa.  Univer¬ 
sity  o!  California,  Department  of  Geog¬ 
raphy,  Los  Angeles,  Technical  Report 
No . 5 ,  August  1974. 

The  character  and  materials  of  sedimenta¬ 
tion  in  estuaries  and  lagoons  along  the 
570  km  Natal  coast  are  described  and  ana¬ 
lyzed.  Sites  examined  include  the 
Greater  St.  I.ucia  lagoon  system  with  its 
9  major  contributing  rivers,  Richards  Bay 
with  its  2  main  contributing  rivers,  and 
28  rivers  that  discharge  directly  into 


the  Indian  Ocean  without  passing  through 
an  intermediate  lagoonal  filtering  system 
other  than  their  own  estuaries.  Discus¬ 
sion  is  based  on  fi*eld  and  remote  sensing 
investigations  and  borehole  data,  and  is 
supported  by  pertinent  maps  and  cross- 
sections.  The  nature  and  processes  of 
sedimentation  along  the  Natal  coast  are 
representative  of  events  along  more  than 
2000  km  of  African  coast  from  central 
Mozambique  to  eastern  Cape  Providence. 
Sedimentation  reflects  four  groups  of 
variables:  watershed  characteristics, 

especially  drainage  basin  size  and  re¬ 
lief,  and  terrain  erodibility  as  influ¬ 
enced  by  widespread  saprolites  and  land- 
use  practices;  climate,  especially  the 
frequency  and  magnitude  of  summer  thun¬ 
derstorms;  hydrology,  especially  variable 
runoff-precipitation  ratios,  stream  ve¬ 
locity,  discharge,  and  sediment  loads; 
and  the  size  and  storage  capacity  of  the 
estuaries  and  lagoons  which  reflect  the 
dimensions  of  buried  bedrock  channels, 
flood  scour  and  fill,  and  tidal  effects. 
Buried  bed-rock  channels  occur  beneath 
major  estuaries  to  depths  exceeding  -50  m 
below  mean  sea  level,  and  often  contain 
buried  terraces.  Smaller  watersheds  have 
proportionally  smaller  buried  channels, 
reflecting  less  late  Pleistocene  down¬ 
cutting.  The  two  largest  lagoons  along 
the  Natal  coast  at  the  close  of  the  Flan- 
drian  transgression  were  the  Greater  St. 

2 

Lucia  Lagoon  (1165  km  )  and  Richards  Bay 
2 

(153  km  ).  These  have  been  reduced  by 
sedimentation  to  27%  and  33%  of  their 
former  area,  respectively,  and  the  pro¬ 
cesses  of  sedimentation  appear  to  be 
accelerating  at  the  present  time.  Fluv¬ 
ial  deposits,  ranging  from  large  boulders 
to  fine  clays  and  typically  dirty  and 
rich  in  organic  debris,  occur  throughout 
the  estuaries  but  predominate  in  the 
inner  areas.  Lagoonal  deposits,  typi¬ 
cally  black  organic  silts  and  clays,  ac¬ 
cumulate  toward  the  center  of  the  lagoons 
and  estuaries,  or  as  backswamp  deposits 
associated  with  reeds  and  mangroves  to 
the  side  of  the  main  channels.  In  shal¬ 
low  estuaries,  lagoonal  materials  are 
commonly  removed  by  major  floods  but  in 
deeper  embayments  swamp  facies  survive 
from  the  Flandrian  transgression.  Marine 
deposits  occur  at  depth  beneath  the 
larger  estuaries,  having  been  carried  in 
by  wave  and  tidal  action  during  the 
transgression.  Today,  marine  deposition 
is  confined  to  the  mouths  of  the  estuar¬ 
ies,  commonly  as  barrier  beaches  and 
spits  whose  sands  are  washed  and  blown 
over  into  the  lagoons.  These  barriers 
are  periodically  destroyed  by  discharging 
floodwaters  but  are  soon  rebuilt  by 
powerful  longshore  currents.  The  largest 
estuaries  experience  a  range  of  up  to  20 
m  between  the  highest  flood  levels  and 
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the  deepest  scour  troughs  under  present 
conditions.  References  (11  items). 


Oviatt,  C.A.,  and  Nixon,  S.V.  Sediment 
Resuspension  and  Deposition  in  Narragan- 
sett  Bay.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vo 1 . 3 ,  No. 2,  p. 201-217,  April 

Monthly  samples  of  sediments  deposited  in 
traps  at  three  locations  in  Narragansett 
Bay,  Rhode  Island,  showed  a  gradient  in 
sediment  activity  that  increased  from  an 

~2  - 1 

annual  mean  of  20  t  8‘8  g  m  day  at 
the  head  of  the  estuary  to  51  t  16' 7  g 

m  *"  day  *  at  the  mouth.  Deposited  mate¬ 
rials  were  si gni f i cant ly  higher  in  total 
organic  matter,  organic  carbon  and  nitro¬ 
gen  than  near  surface  sediments  on  the 
bottom.  These  parameters  showed  a  gradi¬ 
ent  that  decreased  toward  the  mouth  of 
the  hay,  with  organic  matter  dropping 
from  14  i  1  to  10  t  1%  of  the  dry  weight 
deposited;  carbon  from  5'4  t  O' 9  to  3*4  ± 
10%;  and  nitrogen  from  0’6  ±  O' 1  to  0‘4 
t  0'I%.  The  annual  mean  C/N  ratio  was 
8 ‘2  in  the  lower  bay  and  8*7  in  the  upper 
bay.  Deposited  materials  were  dominated 
by  particles  in  the  silt  size  range  from 
4-60  pm  and  comprised  for  the  most  part 
resuspended  bottom  sediments  rather  than 
fresh  inputs  of  material  from  the  water 
column.  References  (64  items). 


Owens,  E.H.  Barrier  Beaches  and  Sediment 
Transport  in  the  Southern  Gulf  of  St. 
Lawrence.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  voi.ll, 
1975,  Chapter  69  (p . 1  1 77- 1  193 ) . 

Barrier  islands  and  barrier  beaches  have 
developed  across  structurally  controlled 
estuaries  and  embayments  in  the  southern 
Gulf  of  St.  Lawrence.  The  supply  of  sed¬ 
iments  to  the  littoral  zone  and  the  sub¬ 
sequent  accumulation  of  barrier  deposits 
are  a  result  of  the  reworking,  transpor¬ 
tation  and  longshore  dispersal  of  sedi¬ 
ments  which  are  moved  landward  by  tidal 
and  wave-induced  currents  from  the  adja¬ 
cent  shallow  sea  floor.  The  size  and 
stability  of  the  barriers  is  controlled 
by  the  shoreline  orientation.  References 
(13  items). 


Ozsoy,  E.  Flow  and  Mass  Transport  in  the 
Vicinity  of  TidaL  Inlets.  Coastal  and 
Oceanographic  Engineering  Laboratory, 
University  of  Florida,  Gainesville,  UFL/ 
COEL/  TR-036,  1977.  (See  annotation  in 
Sect i on  I  .  ) 


Palumbo,  A.V.,  and  Ferguson,  R.L.  Dis¬ 
tribution  of  Suspended  Bacteria  in  the 
Newport  River  Estuary,  North  Carolina. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.7,  No. 6,  p.521-529,  December  1978. 

Numbers  of  suspended  bacteria  in  the 
Newport  River  estuary,  North  Carolina, 
during  June  to  December  1974,  were  deter¬ 
mined  by  direct  counts  using  acridine 
orange  and  epi f luorescent  illumination  on 
0.45  pm  porosity  cellulose  acetate  fil¬ 
ters.  Bacteria  ranged  from  1.95  to  18.4 
million  cells/ml  and  were  more  abundant 
in  the  low  salinity  water  (<15  too)  of 
the  upper  estuary  than  in  the  high  salin¬ 
ity  water  (up  to  34  /oo)  of  the  lower  es¬ 
tuary.  The  inverse  linear  distribution 
ot  bacteria  with  salinity  in  the  lower 
estuary  suggests  conservative  mixing  of 
bacteria.  Preliminary  observations  on 
the  distribution  ol  relative  DOM  concen¬ 
trations  and  on  heterot rophi c  activity 
also  indicate  that  the  bacteria  in  the 
lower  estuary  are  relatively  inactive 
compared  to  the  bacteria  in  the  upper  es¬ 
tuary  and  that  the  upper  estuary  may  be  a 
source  of  bacteria  to  the  system.  Refer¬ 
ences  (37  items). 


Parker,  R.A.  Spatial  Patterns  in  a  Nu¬ 
trient  Model.  ECOLOGICAL  MODELLING, 
vol.4,  No. 4,  p.361-370,  May  1978. 

An  exact  solution  is  given  for  a  partial 
differential  equation  description  of 
plankton  populations  interacting  with 
nutrients  in  a  moving  water  mass.  Eddy 
diffusion  and  exchange  with  an  underlying 
layer  are  included.  Results  are  examined 
over  one  spatial  dimension  using  differ¬ 
ent  constant  velocities  and  diffusivity 
values.  The  influence  of  advection  rela¬ 
tive  to  diffusion  vanes,  and  several 
system  parameters  alter  both  the  ampli¬ 
tude  and  frequency  of  plankton  pulses. 
References  (11  items). 


Partheniades ,  E.  Unified  View  of  Wash 
Load  and  Bed  Material  Load.  Journal  of 
the  Hydraulics  Division,  Proc.  ASCE, 
vol.103,  No . HY9 ,  p. 1037-1057,  September 
1977.  (See  annotation  in  Section  VI.) 


Pasenau,  H.  Giant  and  Mega  Ripples  in  the 
German  Bight  and  Studies  of  Their  Migra¬ 
tion  in  a  Testing  Area  (Lister  Tief). 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.II,  1975,  Chap¬ 
ter  59  (p.1025-1035). 
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In  j  lot  <>t  regions  the  bottom  ot  the 
North  Sen  is  covercil  with  large  ripple 
fields,  especially  m  the  estuaries  and 
m  the  tidal  channels.  A  great  number  of 
echo  sounding  profiles  (29.500  n.m.)  were 
evaluated  to  determine'  the*  boundaries  ol 
these  areas  and  to  describe  the  dimension 
ot  patterns.  Special  investigations  of 
the  hydrographic  situation,  the  distribu¬ 
tion  of  deposits  and  the  migration  ol 
ripples  under  the  influence  of  tidal 
currents  only,  were  carried  out  in  a 
testing  area  in  the*  l.ister  Tie!  on 
11  cruises  since  1971.  References 
(3  items). 


Patel,  B.,  Mu  lay,  C.U.,  anti  Ganguly,  A.K. 
Radioecology  of  Bombay  Harbour  --  A  Tidal 
Kstuary.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.'.l.  No .  1  ,  p.  Id-42,  January 
19  75.  (See  annotation  in  Section  VIII.) 


Pe.piegnat,  W.E.  Meiobenthos  Ecosystems  as 
Indicators  of  the  Effects  of  Dredging. 

In:  Estuarine  Research,  Volume  II: 

Geology  and  Engineering,  edited  by  h.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.57 3-583.  (See  annotation 
i n  Sect  ion  VI . ) 


Percy,  K.L.,  Bella,  D.A. ,  Sutter  Lin,  C., 
et  al.  Descriptions  and  Information 
Sources  for  Oregon  Estuaries.  Oregon 
State  University,  Sea  Grant  College  Pro¬ 
gram,  May  1974.  (See  annotation  in 
Sect  ion  VIII.) 


Physical  and  Biological  Aspects  of  the  Tay 
Estuary;  A  Symposium  held  in  the  Rooms  of 
the  Royal  Society  of  Edinburgh,  Edinburgh 
(Scotland),  5  December  1973.  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vol.75,  Parts  1/2,  1975.  (See 
annotation  in  Section  VIII.) 


Pickrai,  J.C.,  and  Odum,  W.E.  Benthic 
Detritus  in  a  Saltmarsh  Tidal  Creek. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
»n  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.280- 
292.  (See  annotation  in  Section  VII.) 


Pirkrill,  R.A.  Effects  of  Boat  Wakes  on 
the  Shoreline  of  Lake  Manapouri.  NEW 
ZEALAND  ENGINEERING,  vol.33,  No. 9, 
p.194-198,  September  1978.  (See  annota 
t i on  in  Sect  ion  VI . ) 


Pollution  Criteria  for  Estuaries;  Proceed¬ 
ings  of  the  Conference  held  at  the  Uni¬ 
versity  of  Southampton,  July  1973;  edited 


by  PR.  Del) i wej)  and  J  Kossanyi.  John 
Wiley  8  Sons,  New  York,  1975.  (See 
annotation  in  Sett  toil  IV.  ) 

Pomeroy,  1. .  R  ,  Bancroft,  K.,  Breed,  J., 
et  a).  Flux  of  Organic  Matter  Through  a 
Salt  Marsh.  Estuarine  Processes; 

Volume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p.270-279. 

To  refine*  our  knowledge  of  the  functional 
aspects  of  salt  marshes,  we  have  under¬ 
taken  a  study  of  the  transfers  of  organic 
matter  from  p rimary  producers  through 
consumers  to  CO^  in  terms  of  quality  and 

(plant ity  of  carbon  compounds.  In  addi¬ 
tion  to  production  of  particulate  mate¬ 
rial,  we  find  sources  of  soluble  carbon 
compounds  which  may  be  significant. 

These  include  losses  from  both  living  and 
dead  macrophytes,  primarily  Spartina, 
from  algae  in  water  and  sediments,  from 
excretion  and  feces  of  consumers,  and 
from  biological  processes  in  the  sedi¬ 
ments.  Since  Spa rt ina  detritus  is  rela¬ 
tively  indigestible,  much  of  the  flux  of 
organic  matter  to  detritovores  must  in¬ 
volve  conversion  of  particulate  detritus 
to  soluble  compounds  and  their  assimila¬ 
tion  hy  microorganisms,  which  can  then  he 
consumed  by  detritovores.  Some  dissolved 
material  accumulates  as  a  f i Im  on  the 
surface  of  the  water  and  is  formed  into 
organic  aggregates.  Several  lines  of 
evidence  suggest  that  microorganisms  in 
the  water  actively  assimilate  dissolved 
organic  material  during  the  growing  sea¬ 
son.  Microorganisms  in  the  sediments, 
although  they  reside  in  a  large  pool  of 
organic  matter,  appear  to  be  substrate 
limited  except  near  the  sediment -water 
surface.  Literature  Cited  (39  items). 


Ponce,  V.M.,  Garcia,  J.L.,  and  Simmons, 
D.B.  Modeling  Alluvial  Channel  °nd 
Transients.  Journal  of  the  Hydraulics 
Division,  ASCE,  vol.105,  No.HY3,  p.245- 
256,  March  1979.  (See  annotation  in 
Sect  ion  VI . ) 


Pruter,  A.T.,  and  Alverson,  D.L.,  Editors. 
The  Columbia  River  Estuary  and  Adjacent 
Ocean  Waters;  Bi oenv i ronment a  1  Studies. 
University  of  Washington  Press,  Seattle 
and  London,  1972.  868p.  (See  annota- 

t ion  in  Sect  ion  IV. ) 


Purpura,  J.A.,  Beechley,  B.C.,  Baskette, 
C.W.,  et  al.  Performance  of  a  Jetty- 
Weir  Inlet  Improvement  Plan.  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  June  24-28,  1974,  vol.II, 
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1975  ,  Chapter  86  C |>  1470-1490  )  .  (S**t* 

•m  not  at  ion  in  Section  V . ) 

Ramming,  H.-G.  Numerical  Investigations 
o f  the  Influence  of  Coastal  Struct  ut  e*> 
upon  the  Dynamic  011-Shore  Process  by 
Application  of  a  Nested  Tidal  Model. 
Hydrodynamics  of  Estuaries  and  fjords; 
Proceedings  of  the  9th  l.i  ge  Colloquium 
on  Ocean  Hydrodynamics,  i>77,  p. 31 5-. 348 
(See  annotation  in  Section  VI.) 


Reid,  G.K.,  and  Wood,  R.D.  Ecology  of 
Inland  Vdters  and  Estuaries.  2d  ed . 
New  York,  Van  Nostrand,  1976.  485p. 

(See  annotation  in  Section  VIII.) 


Remote  Sensing  of  the  Environment;  Part  2: 
Dynamics,  A  Bibliography  with  Abstracts. 
National  Technical  Information  Servile, 
NTIS/PS-78/0564 ,  June  1978.  (See  anno¬ 
tation  in  Section  VII.) 


Renger,  E.,  and  Partenscky,  H.-W.  Sta¬ 
bility  Criteria  for  Tidal  Basins.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.ll,  1975,  Chap¬ 
ter  93  (p . 1605- 1618) . 

The  contribution  deals  with  the  morpholo¬ 
gic  examinations  and  calculations  for  a 
deep-water  harbor  which  is  to  be  con¬ 
structed  in  the  tidal  flats  of  the  Elbe 
estuary  near  the  North  Sea  islands  of 
Seharhorn  and  Neuwerk.  An  attempt  is 
made  to  examine  the  stability  of  tidal 
channels  (gullies)  and  tidal  flats  which 
may  be  disturbed  to  a  greater  or  lesser 
extent  by  the  various  proposals  for  the 
connecting  dike  between  the  industrial 
area  near  the  harbor  and  the  coastline. 
The  underlying  logic  for  the  determina¬ 
tion  of  the  equilibrium  of  the  flats  and 
the  quant i tat ive  solution  for  the  sand- 
balance  is  as  follows:  It  has  been  shown 
in  several  empirical  investigations  that 
the  increase  of  the  relative  volume  of 

the  tidal  basin  (V/V  .,),  referenced  to 
MLW 

the  gully  volume  for  MI.W,  can  be  deter¬ 
mined  as  a  simple  function  to  the  base 
(a)  logarithm  of  the  geodetic  elevation 
(z*)  between  MLW  and  any  higher  contour 
level  up  to  MHW.  Furthermore  it  can  be 

shown  that  (V’rfl)  is  also  a  function  of 
MLW 

the  tidal  drainage  area  (E).  The  base  (a) 
has  been  related  to  the  size  of  the  tidal 
drainage  area  (E)  ,  because  this  area  is 
subject  to  < onsiderable  modification  by 
offshore  structures  sin  h  as  dikes  and 
causeways.  A  comparison  of  the  volumes 
of  the  tidal  basins  for  the  situation  be¬ 
fore'  arid  after  construction  can  be  made. 
This  in  turn  leads  to  the  sand  balance 


which  t  jii  be  applied  lu  the  given  and 
expected  volumes  <»t  the  tidal  basin,  so 
that  t  fir  sand  i  emoved  or  added  tun  lu* 
predicted.  References  (8  .terns’. 

Runet ts,  W.P.,  and  l  ien  e,  J.W.  Deposi¬ 
tion  in  tapper  Patuxent  tsluaiv,  Maryland, 
!9»,K-196°.  ESTIARINE  AM)  CUASIAL  MAklNE 
S.:  I  KNGE  ,  Vo!. 4,  No.  \  p.  2b. -2Kb.  May- 

1976  . 

lYhan  i  za  1 1  on  leads  to  iruieased  runoff 
utd  s»*diment  discharge  during  construe - 
t  i  i*u  as  shown  in  .1  year- long  steniy  oi  the 
Patuxent  River  drainage  basin  during  a 
period  of  intense  development  1  -  •  x'  hous¬ 
ing.  Although  precipitation  was  .»nJy  80 it 
o }  previous  years,  water  discharge  to  the 
estuary  was  24  times  the  average.  A  net 
upstream  flux  ol  suspended  sediment  indi¬ 
cated  that  all  fluvial  suspended  sediment 
was  deposited  iri  the  upper  reaches  of  the 
estuary.  Two  areas  of  net  deposition 
were  separated  by  a  central  turbidity 
maximum,  which  fluctuated  in  position 
over  a  10-km  distance  in  response  to  high 
or  "average"  river  discharge.  During  low 
river  discharge,  two  turbidity  maxima 
were  observed;  one,  corresponding  with 
the  salt  front;  and  the  other,  with  a 
downstream  constriction  in  the  estuary 
channel.  The  average  rate  of  deposition 
m  the  upper  5b  km  of  V he  estuary  was 
-2  - 1 

calculated  to  be  7  45  g  cm  year  If 

approximately  20%  of  the  overborne  sedi¬ 
ment  was  deposited  between  the  ti  lal 
limit  and  the  average  position  of  the 

> 

salt  front,  then  5  88  g/cm*"  were  depos¬ 
ited  during  the  study  period,  forming 
a  layer  with  an  average  thickness  of 
3’7  cm.  References  (32  items). 


Robinson,  A.H.W.  Cyclical  Changes  in 
Shoreline  Development  at  the  Enl ranee  to 
Teignmouth  Harbour,  Devon,  England.  In: 
Nearshore  Sediment  Dynamics  and  Sedimen¬ 
tation,  An  I nt e i d i sc l p 1 i na ry  Review, 
edited  bv  J.  Mails  and  A.  Carr.  John 
Wiley  h  Sons,  London,  1975,  Chapter  8 

(p. 181-200  \  . 

The  cyclical  pattern  of  change  at  the* 
mouth  of  the  'feign  Estuary  in  Devon  lias 
been  recognized  tor  over  a  century. 
Previous  studies  have  been  of  limited 
duration  so  it  is  not  surpris  rg  that 
estimates  of  the  cycle  period  have  varied 
between  wide  limits,  with  a  maximum  ot 
about  7  years.  There  are  also  conflict¬ 
ing  views  as  to  the  relative  el  1  n  .uy  of 
tidal  currents  and  waves  in  bringing 
about  the  observed  changes  * •  t  bottom  > »n- 
ligurition.  Since  1964  t  lie  morphology  of 
the  approaches  to  the  estuary  has  been 
studied  by  mapping  bank  changes,  lining 
sediment  movement  and  inderlakmg  some 
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direct  measurements  of  the  operative  pro¬ 
cesses.  For  the  most  part  the  approach 
has  been  geomorpho logical  and  deductive. 
In  spite  of  some  inherent  limitations  in 
the  method  adopted,  knowledge  gained  from 
10  years  of  observations  makes  it  clear 
that  the  cyclical  pattern  is  both  complex 
and  irregular.  Even  in  the  small  area  of 
the  estuary  approach  there  are  distinct 
current-  and  wave-dominated  environments. 
References  (8  items). 


Ruzecki,  E.P.,  and  Ayers,  R.  Suspended 
Sediments  near  Pier  12,  Norfolk  Navy 
Base,  on  26  June  and  IS  September  1973. 
Virginia  Institute  of  Marine  Science, 
Data  Report  No.ll,  October  1979. 

Results  of  two  suspended  sediment  stud¬ 
ies  near  Norfolk  Navy  Base  Pier  12  are 
given.  The  studies  were  conducted  dur¬ 
ing  one  tidal  cycle  on  both  26  June  and 
15  September  1973.  The  following  param¬ 
eters  were  measured  at  five  stations 
in  the  vicinity  of  the  pier:  sus¬ 
pended  sediment,  water  temperature,  sa¬ 
linity  and  density,  current  speed  and 
di rect ion . 


Sager,  R.A.,  and  Seabergh,  W.C.  Modeling 
Sediment  Movement  for  Masonboro  Inlet. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE , 
San  Francisco,  California,  September  3-5, 
1975,  vol.I,  p. 279-293.  (See  annotation 
in  Section  VI . ) 


Scheidegger,  K.F.,  and  Phipps,  J.B-  Dis¬ 
persal  Patterns  of  Sands  in  Grays  Harbor 
Estuary,  Washington.  JOURNAL  OF  SEDI¬ 
MENTARY  PETROLOGY,  vol.96,  No.l,  p.163- 
166,  March  1976. 

A  heavy  mineral  study  in  Grays  Harbor, 
Washington,  was  undertaken  to  determine 
the  sources  and  dispersal  patterns  of 
sands  in  t.ie  estuary.  Using  conventional 
heavy  mineral  analysis  three  provinces  of 
sand  deposition  were  clearly  outlined: 
marine,  mixed  and  river.  Sands  with  a 
heavy  mineral  suite  characteristic  of  the 
marine  province  extend  more  than  11  km 
into  the  estuary,  suggesting  that  the 
lower  part  of  the  estuary  is  being  filled 
by  marine  sands.  The  results  of  this 
study  suggest  that  routine  heavy  mineral 
analysis  of  sands  in  estuaries  may  have 
much  practical  importance  to  those  inter¬ 
ested  in  predicting  the  long  term  direc¬ 
tions  of  dispersal  of  sands  that  may  he 
dumped  in  the  estuary  as  a  consequence 
of  dredging  activity.  References 
(12  items). 


Schubel,  J.R.  Effects  of  Agnes  on  the 
Suspended  Sediment  of  the  Chesapeake  Bay 
and  Contiguous  Shelf  Waters.  In  The 
Chesapeake  Research  Consortium,  Inc  . ,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 59,  November  1976,  p.179-200. 

The  flooding  rivers  discharged  massive 
amounts  of  suspended  sediment  into  the 
Chesapeake  Bay  estuarine  system.  In  the 
10-day  period,  21-30  June  1972,  the  Sus¬ 
quehanna  discharged  more  than  31  *  10^ 
metric  tons  of  suspended  sediment  into 
the  Bay.  Its  annual  input  during  most 

years  is  only  0. 5-1.0  *  10^  metric  tons. 
Concentrations  of  suspended  sediment 
throughout  much  of  the  Chesapeake  Bay  es¬ 
tuarine  system  were  higher  than  any  pre¬ 
viously  reported.  During  the  period  of 
peak  riverflow  the  upper  Bay  was  charac¬ 
terized  by  a  marked  longitudinal  gradient 
of  suspended  sediment.  On  26  June  1972, 
two  days  after  the  Susquehanna  crested, 
the  concentration  of  suspended  sediment 
in  the  surface  waters  dropped  from  more 
than  700  mg/2  at  the  head  of  the  Bay 
(Turkey  Point)  to  900  mg/£  at  Tolchester, 
and  to  175  mg/2  at  the  Annapolis  Bay 
Bridge.  Concentrations  of  suspended  sed¬ 
iment  in  the  upper  Bay  remained  anoma¬ 
lously  high  for  about  a  month  after 
Agnes.  In  the  middle  and  lower  reaches 
of  the  Bay  concentrations  of  suspended 
sediment  were  2-3  times  higher  than  '’nor¬ 
mal,"  and  the  outflow  from  the  Bay  could 
be  traced  as  a  band  of  low  salinity,  tur¬ 
bid  water  that  turned  south  and  flowed 
along  the  Virginia  and  Carolina  coasts. 
Literature  Cited  (\1  items). 


Schubel,  J.R.,  and  Carter,  H.H.  Suspended 
Sediment  Budget  for  Chesapeake  Bay.  Es¬ 
tuarine  Processes;  Volume  11,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.98-62. 

The  Susquehanna  is  the  only  river  that 
discharges  directly  into  the  main  body  of 
the  Chesapeake  Bay.  All  the  other  rivers 
flow  into  tributary  estuaries  and  most  of 
their  sediment  loads  are  entrapped  within 
these  estuaries.  During  periods  of  high 
riverflow  the  Susquehanna  dominates  the 
upper  20-30  km  of  the  Bay;  the  net  flow 
and  sediment  transport  are  seaward  at  all 
depths,  and  there  is  a  marked  downstream 
decrease  in  suspended  sediment.  With 
subsiding  riverflow,  a  turhidity  maximum 
is  formed  in  the  upper  reaches  of  the 
Bay.  In  the  middle  and  lower  reaches 
of  the  Bay,  shore  erosion  is  not  only  a 
major  source  of  inorganic  sediment  it 
may  be  the  largest  single  source.  The 
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distributions  of  suspended  sediment  along 
the  axis  »> t  the  entire  Hay  are  presented 
tor  a  twelve  month  period  tn  l9b9-!9/0. 
These  data,  and  others,  were  list'd  to 
formulate  a  s ingle- segment  model  ot  the 
main  body  ot  the  Bay  that  indicates  that 
there  is  a  net  .iiuvemenl  <-1  sediment  into 
the  Bay  trom  the  and  tti.it  the 

triliutary  estuaries  are  sinks  tor  sus¬ 
pended  sediment  in  the  Bay.  Keteren.es 
t  28  1  terns  I  . 


meatier  gti.  W  i'.  Simulation  ot  Sediment 

M>»v« -inent  t-r  Masoiiboio  Inlet,  N<»ith  «.u<- 
Iiiij.  I  n  :  Estuarine  Research,  \'.>  i  nine 
11:  i.eoiogy  and  Kngineeiing,  edit''-.!  by 

I..  Eugene  1*1011111,  Academic  Press,  Inc., 
Sew  Yoik,  Id  7s,  p.  111-127.  i See  annota- 
t ion  in  Sect  1  -n  VI .  ) 


Segar,  D.A.,  and  Cantillo,  A.V.  Some 
considerations  on  Monitoring  of  Trace 
Metals  in  Kstuaries  and  Oceans.  Pro¬ 
ceedings  ot  the  International  Conference 
on  Environmental  Sensing  and  Assessment, 
Las  Vegas,  Nevada,  September  14-19,  1973 
vo 1 . I .  (See  annotation  in  Section  IV.) 


Shear  in,  KK  ,  and  Machemehl ,  J.L.  Kiver 
Delta  Computer  Simulation  Model 
(SIMUDELT).  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  <> f  the 
Waterways,  Harbors  and  Coastal  Division 
of  ASCE,  San  Francisco,  California,  Sep¬ 
tember  3-3,  1973,  vol.l,  p.240-253. 

(See  annotation  in  Section  VI.) 


Sherk,  J.A..  O'Connor,  J.M.,  and  Neumann, 
D.A.  Ft  teds  of  Suspended  and  Deposited 
Sediments  .»n  Estuarine  Environments.  In: 
Estuarine  Kesearch,  Volume  U:  Geology 
an<l  Engineering,  edited  by  L.  Eugene 
Cronin,  Academic  Press,  Inc.,  New  York, 

19  73,  p . S  4 1  - 5  3  8 . 

Static  bio. is says  conducted  with  fuller's 
earth  suspensions  on  white  perch,  spot, 
s i 1  vers  ides ,  bay  anchovies,  mummi chogs , 
striped  killifish,  and  menhaden  showed 
that  significant  mortality  in  five  of  the 
seven  species  could  he  caused  by  concen¬ 
trations  of  natural  suspended  solids 
typically  found  in  estuarine  systems  dur¬ 
ing  flooding,  dredging,  and  spoil  dis¬ 
posal.  Lethal  concent  rat i ons  ranged  from 
a  low  of  0  38  g/J  fuller's  earth  (24  hr 
“.o’  '"r  silvers  ides  to  24.3  g/ l 

fuller's  earth  (24  hr  LC  j ^  )  for  minnm  1  - 

chogs.  fishes  were  classified  as  either 
tolerant  (24  hr  I.C  ^  ^  >  11.  g/ i  )  sensitive 

(24  hr  *'  10  •  1.0  g/ 1  )  ,  or  highly 

sensitive  (24  hr  LC^,  •'  1 . 0  g/  1  )  t  <  > 


toiler's  i‘  ulli.  Celle  r  .» J  I  y  ,  bot  t*»m- 
lwellillg  species  we  I  e  most  tolerant  to 
suspend  s  1  j  !  l d s  ;  1  1  I  L  <  • ;  f  eede I s  were  m- .  v  * 

sensitive.  Par  Iv-  life  stage*,  were  mme 
sensitive  t*.  suspend-  d  solids  than 
adults.  Exposure*  to  sublet  ha  !  fuller’s 
earl  fi  c  on  1  anil  rat  .  -  -  us  s  1  gn  1  f  1 »  ant  1  v  1  n- 
«.je.is.*<J  heiria toil  1 1  value,  tnunog  1  oh  1  n  ■•n- 
o-iit  ration,  and  ervthiocvte  numbers  :  i . 
the  P.l'-'d  t>i  wlutt*  perch,  hogchoke  r fc- ,  hi. 
stripe**;  killifish,  but  not  .f  spot  and 
■  trip-  -I  basS.  Evidence  •<!  (i  ,-tdi.,  t  t  ans- 

f  e  1  interference  during  exposure  t  •  sub¬ 
let  ha  1  »  one  eiil  ra l  i  ins  of  t  u  1  1  e  1  ’  s  earth 
was  exhibited  by  the  gills  of  while 
pesth.  which  showed  tissue  disrupt  ion  and 
increased  mucus  production.  Suspensions 
of  fuller’s  ".nth,  tiie  sand,  and 
Patuxent  Kiver  silt  ,  .  >(/  mg/j)  caused 

significant  reductions  m  ingestion  of 
1  4 

radi  o-  1  abe  lied  {  Nolle  0  i  Mc.uioch  rys  1  s 

luthcr^i  by  the  c opepods  Eurytemora 
af  finis  and  Ac  art  1  a  tonsa.  Differences 
in  uptake  between  the  two  species  may 
have  been  related  to  their  different  life 
habitats,  although  both  arc-  non- st*  1 «  c  t  1  ve 
suspension  feelers.  References  (  JO 
1  terns I . 


Sherk,  J.A.,  Jr.,  O'Connor,  J.M..  arid 

Neumann,  D.A.  Effects  of  Suspended  Sol¬ 
ids  on  Selected  Estuarine  Plankton. 
l.S.  Army  Coastal  Engineering  Research 
Center,  Miscellaneous  Report  No  7(>-l. 
January  1976. 

A  3- yea r  iaboral  ry  study  identified  bio¬ 
logical  components  f  se lev  ted  p-pula- 
t ions  of  estuarine  organisms  wfurh  were 
(rest  sensitive  to  the  effects  of  particle 
size  and  concentrations  of  (a  I  suspended 
mineral  solids  similar  1 u  size  t>  sedi¬ 
ments  likely  to  be  found  in,  or  added  to, 
estuarine  systems  m  concent  rat i ons  typi¬ 
cally  found  during  flooding,  dredging, 
and  disposal  <■!  dredged  material,  and  (b 
natural  sediments  in  identical  experi¬ 
ments.  carbon  assimiiati-n  by  four  spe- 
'!«■.'  of  phytoplankton  was  significantly 
re  hu  e  i  by  tin*  light  itteiiualiug  proper¬ 
ties  of  -me  silicon  dioxide  suspensions 
ingestion  of  rad  1  0,1  c  t  1  ve  1  y  lagged  food 
ceils  iv  two  species  0!  vuiaiioid  Cupepods 
was  significantly  redm  od  during  exposin' 
to  suspensions  of  f  .1  i  let’s  earth,  tine 
silicon  dioxide,  and  natural  Patuxent 
Kiver  silt.  Tins  report  provides  base¬ 
line-  data  for  preprojec t  decision-making 
based  on  concentration  effects  of  diffei- 
eiit  suspended  sediments  on  selected  typi¬ 
cal  estuarine  plankton.  Liter  at  uie  cited 
{  33  it  e:ns  )  . 


Slier  k,  i .  A  ‘  i'"i!tioi  ,  '  M  ,  Neumann  DA  , 

"t  i!  Mf'-ct'-  of  Suspt'iided  and 
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Uepos  1 1  ed  Sed  i  nit* ii l  s  ‘>n  Estuarine 
Ur^dfiisins  -  Phase  II.  4-ri  i  vers  i  l  y  of 
Mary  land,  C.B.L.  Ret.  No. 74- JO,  March 
1074.  NT  I S  Report  AD  A0I1  Ml. 

A  three-year  laboratory  study  identified 
biological  components  ol  selected  popula¬ 
tions  of  estuarine  organisms  that  were 
most  sensitive  to  the  effects  of  particle 
size  and  content  rat i on  of  :  (1)  suspended 

mineral  soli  similar  in  size  to  sedi¬ 
ments  likely  be  found  in  estuarine 
systems  in  concent  rat  ions  typically 
present  during  flooding,  dredging,  and 
disposal  of  dredged  material;  and  (2)  na¬ 
tural  sediments  in  identical  experiments. 
Significant  mortality  of  estuarine  fishes 
was  demonstrated  at  these  suspended  sol¬ 
ids  concentrations.  Early  life  states 
were  more  sensitive  to  suspended  solids 
than  adults  were.  Bioassays  with  nat¬ 
ural  sediments  indicated  that  suspen¬ 
sions  of  natural  muds  affect  fishes  in 
the  same  way  as  suspensions  of  mineral 
solids  do,  hut  higher  concentrations  of 
natural  material  were  required  to  produce 
the  same  level  of  response.  literature 
Cited,  p. JO  1-207. 

Shileler,  G.L.  Physical  Parameter  Distri¬ 
bution  Patterns  in  Bottom  Sediments  of 
the  Lower  Chesapeake  Bay  Estuary,  Vir¬ 
ginia.  JOURNAL  OF  SEDIMENTARY  PETROL¬ 
OGY  ,  vol.45,  No. 3,  p.728-737,  September 
1975. 

Bottom  sediments  within  the  lower  Chesa¬ 
peake  Ray  between  the  Potomac  River  and 
the  Atlantic  Ocean  were  analyzed  for  mud 
content ,  sand  texture,  organic  content, 
and  color.  Parametric  distribution  pat¬ 
terns  indicate  a  complex  dispersal  model, 
in  which  sediments  are  derived  from  mul¬ 
tiple  sources.  The  bay  region  between 
the  Potomac  and  York  Rivers  appears  to  be 
an  effective  mud  trap,  with  the  central 
basin  constituting  a  uniformly-colored 
mud  depocenter,  while  the  marginal  zones 
are  composed  of  multicolored  residual 
sand  deposits.  The  baymouth  sector  south 
of  the  York  River  is  a  multicolored  sand 
province  that  constitutes  an  effective 
mud-bypass  area.  A  regional  belt  of 
highly  organic  sediments  occurs  through¬ 
out  the  lower  bay  which  reflects  a  zone 
of  high  benthonic  shell  concentrations. 
Sand  textures  suggest  a  composite  fabric 
of  modern  equilibrium  sediments,  and 
palimpsest  sediments  that  reflect  an 
earlier  hydraulic  regime.  The  palimpsest 
sediments  may  represent  Pleistocene 
fluvial  deposits  of  the  . ucestral  Susque¬ 
hanna  drainage  system,  and  early  Holocene 
para  lie  deposits  generated  during  the 
bay’s  inundation.  References  (17  items). 
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Shultz,  l) .  J  .  Stable  Carbon  Isotope  Y.iiia- 
lions  in  Organic  and  Inorganic  Carbon 
Reservoirs  in  the  f  eufn»  1  1  uw.iy  River  Estu¬ 
ary  and  the  Mississippi  River  Estuary. 
Ph.l).  Dissertation,  Florida  State-  Univer¬ 
sity,  Marc  h  19  74.  (See  aiiiiota t  l on  in 
Sec i  i on  V  |  1  1  .  ) 


Silvester,  R.  Sediment  Transmission 

Across  Entrances  by  Natural  Means.  Pro¬ 
ceedings,  With  Congress  of  t  lie*  Interna¬ 
tional  Assoc  i  at  i  on  t«.r  Hydraulic  Re- 
search,  Sa«>  Paulo,  Brazil,  Inly  27  to 
August  1,  19  75,  Vo  I  1,  Paper  AIK 

When  the  water-part i c  le  orbits  within  a 
short -c rested  wave  system  are  examined  it 
must  fie  concluded  that  the  vortices  and 
macro-turbulence  generated  should  he 
conducive  to  sediment  suspension.  Tests 
carried  out  on  model  hasms  and  observa¬ 
tions  in  nature  indicate  the  correctness 
of  the  theory  i n  amplified  velocities  and 
mass- 1  *  attsporl  along  paths  of  the  com¬ 
bined  crests.  Beyond  a  structure  the 
reflected  waves  create  similar  complex 
conditions,  even  when  they  are  diffracted 
beyond  the  orthogonals  through  the*  limits 
of  the  wall.  Harbor  entrances  can  be  de¬ 
signed  to  uti  ize  the  energy  of  the  per¬ 
sistent  swell  to  transmit  sediment  across 
them,  which  has  occurred  without  full 
recognition.  River  mouths,  being  much 
wider  generally,  have  not  had  training 
jetties  designed  on  this  basis,  although 
some  man-made  and  natural  structures  that 
were  angled  downcoast  have  been  seen  to 
be  effective  in  this  manner-  This  phe¬ 
nomenon  needs  much  more  research  the  re¬ 
sults  of  which  should  prove  extremely  re¬ 
warding  by  reducing  dredging  costs. 
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The  physical  characteristics  ot  •stnanne 
sediments  provide  useful  information 
about  sediment  sources,  the  nature  ot 
bottom  surface  stresses  and  sediment 
transport  mechanisms.  Changes  in  sedi¬ 
ment  composition  .ind  state  are  a  1  so  use¬ 
ful  indicators  tor  estimating  the  effects 
of  unnatural  stresses  on  dependent  c  hem. * 
cal  and  biological  activities.  In  tins 
study,  the  changes  in  several  sediment 
properties  have  bee  i  iiumii  C>m!  for  an 
isolated  estuarine  dredging  pi  eject.  The 
effect  of  estuarine  hopper  diedgr  activi¬ 
ties  has  been  evaluated  for  an  Army  Corps 
of  Engineers  project  at  Coos  Bay,  Oregon. 
The  project  included  suction  head  dredg¬ 
ing  at  a  shoal  art* a  within  the  navigation 
channel  and  in  bay  spoiling  at  a  deep 
section  of  channel  one  in  *  I  e*  downstream 
from  t  fie  dredge  site.  Core  samples  were* 
taken  five  days  before  dredging  and  two, 
thirteen  and  seventy  days  after  dredging 
at  the  dredge  and  spoil  sites.  Subse¬ 
quent  laboratory  analysis  <*f  the  core 
.samples  revealed  that  dredging  induced 
redistribution  of  bottom  sediments  pro¬ 
duced  significant  changes  in  several 
physic  al  c  harac  terist  ic  s  of  tin*  dredged 
material  Repeated  resnspens i on  « > f  hot 
tom  sediments  during  the  dredging  and 
spoiling  operations  caused  a  net  loss  of 
fine  grained  sediments  and  light  organ m 
constituents.  Several  symptomatic 
changes  were  observed  which  validate  this 
f  indmg,  mo  luduig:  an  i  n<  tease  in 
median  grain  si  /e  and  dec  re.»:.e  in 


n;i  i  I  iii  mi  t  y  of  dredge  spoils  due  to  loss 
. .  1  tine  t  r  a  i  t  ions:  a  decrease  in  volatile 
solids  ill  the  dredge  spoils  due  to  a  net 
loss  of  organics,  a  decrease  in  porosity 
at  the  spoils  s  :  t  *•  due  to  the  ability  "1 
the  coarse*  grain  sediments  to  resist  re- 
suspension;  and  a  dec  reuse  in  hygroscopic 
moisture  content  due-  to  loss  u  1  porous 
organics  and  silt-clay  material  from  the 
spot  1 s .  Conditions  following  dredging 
were  observed  lor  a  period  of  seventy 
days.  i'artia!  recovery  of  the-  sediment 
system  was  observed  alter  two  weeks  with 
no  further  recovery  in  two  months.  The 
initial  recovery  came  about  due  to  Un¬ 
availability  of  local  sources  of  lesus- 
pended  sediment  adducent  l<.  the  dredge 
site.  ibis  occurred  under  low  f 1 ow  con¬ 
ditions  in  early  fall.  (omplete  rccuvi r\ 
o}  thr  system  was  n«t  observed  and  prob¬ 
ably  ic  ,ui res  the  relatively  large 
soil!  c  es  of  sediment  which  n<  t  oiiipanv  lieav. 
w  intei  aii<;  spring  runoff.  Thus,  tin 
immediate  effects  ot  dredging  may  peisi.it 
until  the  annual  cycle  if  sediment 
erosion  ind  deposit  i  or,  have  >ccuriod 
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A  comprehensive  set  >•!  si-ilimfiit  tracer 
expe  r  i  merit  s  w.i  ;  1411  it*. 1  out  in  1*>7  1  .it 
Coi'iiitii,  N  i  c.i  i  agua ,  tor  tin*  purpiisi*  of 
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t  ran:. port  ami  budget  *>t  sediments  at  tin* 
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*1111  mapping.  An  1  i  vs  is  of  tin*  hydro- 
ipliii.  lata  imli'  itfs  that  t  hr  channel 
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Mini'll.  M.F.C.  Deep  Tidal  hlou  ov»*r  a  hint1 
Sami  Hr <1  .  Prm  t*e«1 1  u^s  ,  XVI  th  Countess 

nt  l  In-  Internal  idial  Association  tor 
H V <1  ra  1 1 1  it  Kes»*arth,  S.u»  Paulo,  Bra/ii, 
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1'he  inl'^ratfd  design  amt  development  of 
spe.  i*l  1st  1  iinpment  am.  computer  analy¬ 
sis  programs  have  permitted  the  field 
measurement  ot  suspended  solids  -  depth 
and  w  Iih  itv  -  If  pt  li  protilfs  with  a  high 
drgier  "I  resolution  in  the  important  re¬ 
gion  near  the  tied.  Sand  flux  data  have 
thereby  been  obtained  tor  deep  tidal  t M-w 
in  estuaries  where  the  predominant  bed 
material  is  a  fine  sand  w 1 t h  a  median 
part ic  le  diameter  less  than  O.JA  mm.  Mu 
.  lassie  a  I  steady  vel-i  ity-depth  ami  sus- 
pfmhd  solids  . one  out  rat  1 on-de pih  rela- 
t  louships  adeijuatt*ly  represent  the  iliea- 
sill'd  profiles  in  unsteady  '!e«*p  tidal 
flow.  Aim  lvsis  cl  lie  Mi  data  h  r  c "m- 
p-lfte  tidal  lytlis  reveals  hysteresis  in 
th**  1 »  .  a  t  1  onsh  t  p  between  water  veM-citv 
1  n 1 1  sand  onunil  r.it  n«iis  in  suspension. 
I.mpi  1  n  .il  eurv.  »■  -  }  <  t  *  1  i:g  t  ev  fill  1  <pn*s  pe-rm  i  t 
the  analytical  man  i  pu  1  a  t  1  >  »n  of  the  t  1  * '- !  ■  1 
•  lata  t‘  p  t'i’il  1  .  t  >  hanges  in  l  lie  t  1  ausju  t  t 
f  sand  nndei  change-!  1  om!  1 1  1  mis  .  Fites* 
i* * si, Its  have  important  imp' Stations  111 
the  modeling  ut  >  -  s  t  ll.  1  IV  I  loi'.SM'..  Krt* 
e  1  f  ti>  es  1  ;  1  t  «  ms  !  . 
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Section  II.  Sedimentation 


Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol .3  ,  Paper  C71 . 

Suspended  solids  concentrations  in  a 
tidal  estuary  exhibit  significant  tidal, 
diurnal  and  seasonal  variations  which  can 
be  evaluated  only  from  a  long-term  »  ro- 
gram  of  continuous  measurement.  A  moni¬ 
toring  system  based  on  submersible  opti¬ 
cal  sensors  controlled  by  a  magnetic  tape 
data  logger  is  being  successfully  oper¬ 
ated  at  remote  estuary  sites.  The  data 
tape  output  is  designed  for  cheap  and 
rapid  computer  processing  to  give  tabu¬ 
lar,  graphical  and  paper-tape  presenta¬ 
tions  of  suspended  solids  concentrations 
with  respect  to  real  time.  A  statistical 
reduction  of  the  recorded  concentration¬ 
time  profiles  provides  the  basis  of  cor¬ 
relation  with  other  river  parameters  and 
a  means  by  which  changes  in  the  pattern 
of  tidal  transportation  of  river  solids 
are  easily  recognized.  Analysis  of  data 
records  shows  that  the  shape  of  the  nor¬ 
malized  concentrat ion-t ime  profile  is 
characteristic  for  a  specific  site,  and 
may  be  interpreted  in  terms  of  the  ero¬ 
sion  or  accretion  of  bed  material  by  the 
theoretical  construction  of  matching  pro¬ 
files.  References  (3  items). 


Ulanowicz,  R.E. ,  and  Flemer,  D.A.  A  Syn¬ 
optic  View  of  a  Coastal  Plain  Estuary. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.1-26. 
(See  annotation  in  Section  I.) 


U.S.  Amy  Engineer  District,  Philadelphia. 
Long  Range  Spoil  Disposal  Study.  7 
>  parts  in  8  vols.,  1969-1973. 


many  miles  through  pipelines).  Part  VI : 
Sub-study  5,  In-River  Training  Works  (de¬ 
termines  the  potential  of  training  works 
for  control  of  shoaling.  It  involves 
considerable  model  testing).  Part  VI I : 
Sub-study  6,  Delaware  River  Anchorages 
(considers  the  effect  of  man-made  anchor¬ 
age  on  shoaling  problems  and  the  merits 
of  alternate  solutions). 


U.S.  Army  Engineer  District,  San  Francisco. 
Dredge  Disposal  Study,  San  Francisco  Bay 
and  Estuary.  Main  Report  and  Appendices 
A  through  M.  1974-1977.  (See  annota¬ 
tion  in  Section  IV.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Chesapeake  Bay  Radioactive 
Tracer  Study,  by  A.R.  Tool.  Miscellane¬ 
ous  Paper  H-76-1,  January  1976.  (See 
annotation  in  Section  VII.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Grays  Harbor  Estuary, 
Washington;  Report  5,  Maintenance  Studies 
of  35-Ft-Deep  (MSL)  Navigation  Channel; 
Hydraulic  Model  Investigation,  by  N.J. 
Brogdon,  Jr.  Technical  Report  H-72-2, 
Report  5,  October  1975.  (See  annotation 
in  Section  VI . ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Grays  Harbor  Estuary,  Washing 
ton;  Report  6,  45-Ft  MSL  (40-Ft  MLLW) 
Navigation  Channel  Improvement  Studies; 
Hydraulic  Model  Investigation,  by  N.J. 
Brogdon,  Jr.  Technical  Report  H-72-2, 
Report  6,  April  1976.  (See  annotation 
in  Section  VI . ) 


Part  I:  General  Data  for  the  Delaware 
River  (furnishes  the  information  and  data 
on  the  Delaware  River  which  is  pertinent 
to  the  entire  study).  Part  II:  Sub¬ 
study  1,  Short  Range  Solution  (evaluates 
the  remaining  disposal  area  capacity  in 
terms  of  its  remaining  life,  and  recom¬ 
mends  any  further  desirable  and  accept¬ 
able  disposal  area  developments). 

Part  III:  Sub-study  2,  Nature,  Source, 
and  Cause  of  the  Shoal;  and  Appendix  A 
(develops  in  depth  the  basic  data  as  to 
the  nature  of  the  Delaware  River  shoals, 
their  sources,  and  their  causes.  It  is 
hoped  that  this  knowledge  may  reveal  new 
concepts  for  the  better  control  of 
shoals).  Part  IV:  Sub-study  3,  Develop¬ 
ment  of  New  Dredging  Equipment  and  Tech¬ 
nique  (identifies  the  best  in  dredging 
plant  and  dredging  technique  for  Delaware 
River  dredging  maintenance  tasks  now  and 
in  the  future).  Part  V:  Sub-study  4, 
Pumping  Through  Long  Lines  (examines  the 
merits  of  transporting  dredged  materials 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Improvements  for  Masonboro  In¬ 
let,  North  Carolina;  Hydraulic  Model  In¬ 
vestigation,  by  W.C.  Seabergh.  Techni¬ 
cal  Report  H-76-4,  April  1976.  2  vols. 

(See  annotation  in  Section  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Interim  Report  on  Masonboro 
Inlet,  North  Carolina,  Movable-Bed  Model 
Tests,  by  N.W.  Hollyfield.  Miscellane¬ 
ous  Paper  H-76-14,  June  1976.  (See 
annotation  in  Section  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Masonboro  Inlet,  North  Caro¬ 
lina:  Movable-Bed  Hydraulic  Model  Study, 
Effects  of  Temperature  and  Experimental 
Procedures,  by  R.A.  Sager  and  N.W.  Holly- 
field.  Miscellaneous  Paper  H-75-10,  De¬ 
cember  1975.  (See  annotation  in  Sec¬ 
tion  VI . ) 
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U.S.  Army  Engineer  Waterways  Experiment 
Station.  Mathematical  Model  of  Es¬ 
tuarial  Sediment  Transport,  by  R. 
Ariathurai,  R.C.  MacArthur,  and  R.B. 
Krone.  Technical  Report  0-77-12,  Octo¬ 
ber  1977.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Model  Studies  of  Navigation 
Improvements,  Columbia  River  Estuary;  Re¬ 
port  2,  Entrance  Studies;  Section  4: 

Jetty  A  Rehabilitation,  Jetty  B,  and 
Outer  Bar  Channel  Relocation,  by  F.A. 
Herrmann,  Jr.  Technical  Report  No. 2- 
735,  Report  2,  Section  4,  July  1974. 

(See  annotation  in  Section  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bay  Entrance 
Refraction  Study,  Tillamook,  Oregon,  by 
L.2.  Hales.  Miscellaneous  Paper  H-77-8, 
August  1977.  (See  annotation  in  Sec¬ 
tion  I .  ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bay  Model  Study;  Hy¬ 
draulic  Model  Investigation,  by  G.M. 
Fisackerly.  Technical  Report  H-74-11, 
November  1974.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


Vallianos,  L.  A  Recent  History  of  Mason- 
boro  Inlet,  North  Carolina.  In:  Estu¬ 
arine  Research,  Volume  II:  Geology  and 
Engineering,  edited  by  L.  Eugene  Cronin, 
Academic  Press,  Inc.,  New  York,  1975, 
p.151-166.  (See  annotation  in  Section 
V.) 


Visher,  G.S. ,  and  Howard,  J.D.  Dynamic 
Relationship  Between  Hydraulics  and  Sedi¬ 
mentation  in  the  Altamaha  Estuary. 

JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol.44, 
No. 2,  p . 502-52 1 ,  June  1974. 

Flood  ano  tidal  cycles  in  the 
Altamaha  Estuary  produce  differing  bed- 
forms,  sedimentary  structures,  thickness 
of  sedimentary  units,  and  grain  size  dis¬ 
tributions.  Differences  are  the  result 
of  changes  in  bed  shear,  flow  regime,  and 
mechanisms  of  sediment  transport.  The 
salt  wedge  developed  on  flood  cycles  pro¬ 
duces  a  stratified  estuary  with  highest 
flow  velocity  below  the  highest  rate  of 
salinity  change.  This  relation  results 
in  upper  flow  regime  as  predicted  by  the 
densimetric  Froude  relation;  trochoidal 
in  phase  waves  to  2  m  in  height  are 
formed.  Surface  waves  and  internal  waves 
are  seen  in  the  salinity  stratification. 
Ebb  flow  modifies  the  sand  wave  surface, 
and  sediment  transport  is  by  ripples  and 


dunes  in  the  lower  flow  regime.  Large- 
scale  planar  cross-bedding  is  produced  by 
flood  flow;  small-scale  ripple  and  dune 
structures  are  developed  by  ebb  flow. 

The  estuary  is  an  effective  mechanism  for 
size  segregation.  Suspension  populations 
are  removed  by  both  flood  and  ebb  flow. 
There  is  a  net  inland  transport  of  sus¬ 
pended  sediment  with  deposition  on  tidal 
flats  and  marshes.  A  single  log-normal 
source  population  is  fractionated  into 
several  differing  populations  by  bedload 
transport,  suspension  and  recycling  dur¬ 
ing  successive  tidal  cycles.  Character¬ 
istic  log-probability  size  distributions 
are  developed  in  different  environments. 
References  (19  items). 


Vittor,  B.A.  Effects  of  Channel  Dredging 
on  Biota  of  a  Shallow  Alabama  Estuary. 
JOURNAL  OF  MARINE  SCIENCE,  vol.2,  No. 3, 
p. 111-133,  1974.  (See  annotation  in 
Section  V. ) 


Wakeman,  T.  Conditions  of  Pollutants 
During  Dredging  and  Disposal  Operations 
in  San  Francisco  Bay.  Proceedings  of  a 
Workshop  on  Algae  Nutrient  Relationships 
in  the  San  Francisco  Bay  and  Delta,  held 
November  8-10,  1973,  at  Clear  Lake,  Cali 
fornia,  p.195-202.  The  San  Francisco 
Bay  and  Estuarine  Association,  1975. 

(See  annotation  in  Section  IV.) 


Walther,  A.W.  Research  in  the  Haringvliet 
Estuary.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol.III, 
1975,  Chapter  146  (p . 2483-2494) . 

After  the  closure  of  the  Haringvliet 
estuary,  part  of  the  Netherlands  Delta 
Project,  morphological  changes  have 
occurred.  Until  now  it  was  impossible  to 
give  a  completely  satisfactory  forecast 
of  such  changes,  however,  with  the  aid  of 
the  Leendertse  tidal  computations  a  good 
picture  of  the  tidal  flow  in  the  estuary 
can  be  obtained.  In  the  paper  a  short 
description  is  given  of  both  the  tidal 
flow  and  the  morphology  of  the 
Haringvliet  estuary  related  with  some 
problems  of  the  practicing  engineers. 
References  (2  items). 


Walton,  T.L.,  and  Dean,  R.G.  Use  of  Outer 
Bars  of  Inlets  as  Sources  of  Beach  Nour¬ 
ishment  Material.  SHORE  AND  BEACH, 
vol.44,  No. 2,  p.13-19,  July  1976. 

Outer  bars  of  inlets  appear  to  contain 
large  quantities  of  high  quality  material 
which  can  be  used  for  beach  nourishment 
purposes  without  significant  adverse 
effects  on  adjacent  beaches.  This  is 
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particularly  the  case  in  areas  of  low 
average  wave  energy  in  which  the  size  of 
the  outer  shoal  is  not  limited  by 
shoreward-directed  sediment  transport 
forces  due  to  waves.  The  sheltering  and 
refraction  due  to  the  resulting  large 
outer  shoals  can  cause  non-uniform  dis¬ 
tribution  of  alongshore  sediment  trans¬ 
port  along  the  adjacent  barrier  islands, 
resulting  in  associated  areas  of  severe 
erosion  and  possibly  the  eventual  break¬ 
through  and  formation  of  new  inlets.  Al¬ 
though  the  effective  utilization  of  outer 
bar  material  will  require  innovative  ap¬ 
proaches  to  dredging  technology,  the 
split-hull  work  barge  concept  appears 
promising,  particularly  if  a  self-loading 
capability  can  be  added.  The  effect  of 
removal  of  outer  shoal  material  on  adja¬ 
cent  beaches  must  be  assessed  for  each 
individual  situation  and  the  relative 
merits  of  possible  preferable  material 
characteristics  from  these  source  areas 
weighed  against  increased  pumping  costs, 
etc.  To  properly  assess  the  benefits  to 
beach  stability  of  different  sized  mate¬ 
rial  from  competing  borrow  areas,  it  will 
be  necessary  to  evaluate  existing  methods 
of  assessing  compatibility  of  beach  fill 
or  develop  improved  procedures.  Refer¬ 
ences  l 1 1  i terns ) . 


Wang,  Y.-H.,  Smutz,  M.,  Ruth,  B.E.,  et  al. 
Satellite  Applications  to  a  Coastal  Inlet 
Study,  Clearwater  Beach,  Florida.  Uni¬ 
versity  of  Florida,  Gainesville,  Coastal 
and  Oceanographic  Engineering  Laboratory, 
UFL/COEL-7  7/026,  December  1977.  (See 
annotation  in  Section  VII) 


Warme,  J.K.,  Sanchez-Barreda ,  I.  A.,  and 
Biddle,  K.T.  Sedimentary  Patterns  and 
Processes  in  West  Coast  Lagoons.  Estu¬ 
arine  Processes;  Volume  11,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977, 
p. 167-181 . 

We  have  studied  two  tidal  lagoons,  Mugu 
Lagoon  in  temperate  California  and  Laguna 
Potosi  in  tropical  Mexico.  Critical  for 
the  sedimpnto 1 ogy ,  ecology,  and  history 
of  the  lagoons  is  their  inlet  position 
and  condition  (open  or  close  ).  Sedimen¬ 
tation  is  tidaliy  controlled  when  the  in¬ 
lets  are  open  and  negligible  when  they 
are  closed.  Sand  distribution  is  con¬ 
trolled  by  present  and  past  inlet  posi¬ 
tions,  and  in  both  lagoons  sand  is  the 
dominant  sediment  and  the  foundation  ma¬ 
terial.  Open  inlets  allow  tidal  currents 
to  move  sand  from  the  beach  into  channels 
and  tidal  flats  proximal  to  the  inlet  and 
promote  transport  of  mud  into  distal 
reaches.  Lagoon  waters  are  then  urine 
and  support  abundant  life.  When  the 


inlets  are  closed,  lagoon  waters  are  quiet 
and  sediment  input  is  neglibible  except 
for  washover  and  eolian  sand  from  beaches 
and  dust  from  adjoining  land.  Lagoon 
waters  may  become  stagnant  and/or  hypos a - 
line.  Significant  for  sedimentation  and 
evolution  of  the  lagoons  are  differences 
in  climate,  stream  runoff,  orientation 
with  the  inlet,  and  vegetation.  Mugu 
Lagoon  is  irregularly  estuarine,  is  elon¬ 
gated  perpendicular  to  its  inlet,  thus 
minimizing  fresh  water  flushing,  and  is 
dominated  by  an  upper  tidal  zone  salt 
marsh  and  thus  has  extensive  intertidal 
flats.  in  contrast,  Laguna  Potosi  is  an¬ 
nually  estuarine,  is  elongated  between 
its  inlet  and  a  fresh  water  effluent, 
thus  being  completely  flushed,  and  has 
vegetation  dominated  by  lower  tidal  zone 
mangroves  that  have  fixed  its  perimeter. 
Presently  the  lagoon  inlets  are  artifi¬ 
cially  kept  open  to  assure  normal  marine 
circulation,  thus  circumventing  the  tem¬ 
poral  vagaries  of  the  natural  inlet  cy¬ 
cle,  hastening  sand  deposition  and 
shortening  the  life  of  the  lagoons. 
References  (12  items). 


Weston,  A.E.  The  Measurement  of  Interac¬ 
tive  Freshwater  and  Tidal  Flows  in  the 
River  Dee,  North  Wales.  JOURNAL  OF  THE 
INSTITUTION  OF  WATER  ENGINEERS  AND  SCIEN¬ 
TISTS,  vol.33,  No.l,  p.69-79,  January 
1979.  (See  annotation  in  Section  I.) 


Wetzel,  R.L.  Carbon  Resources  of  a  Ben¬ 
thic  Salt  Marsh  Invertebrate  "Nassarius 
Obsoletus"  Say  (Mollusca:  Nassaridae). 
Estuarine  Processes;  Volume  II.  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.293- 
108  . 

The  mud  snail,  Nassarius  obsoletus  Say, 
occupies  the  intertidal  mud  flat  area  of 
the  s.ilt  marsh  ecosystem  at  Sapelo  Is¬ 
land,  Georgia,  and  is  classed  as  a  dctri- 
tovore.  The  three  principal  carbon  re¬ 
sources  available  tor  ingestion  by  the 
intertidal  population  are  Spartina 
a  1  tern i r ' ora  Loisel  derived  carbon  (plant 
•loir  it  is),  microbial  carbon  (bacteria), 
and  benthic  algae  (primarily  pennate  dia- 

1 4 

toms)  Uptake  studies  using  C  labeled 
substrates  indicated  that  the  structural 
carbohydrate  fraction  (crude  fibre)  of 
the  plant  detritus  was  not  assimilable. 

14 

Uptake  and  retention  of  C  by  N. 
obsoletus  occurred  only  on  microbial  and 
algal  labeled  substrates.  Extrapolating 
the  calt dialed  short  term  uptake  and  re¬ 
tention  rates  to  a  daily  basis  for  these 
two  carbon  resources,  total  incorporation 
would  balance  a  daily  body  carbon  loss  of 
r>  to  b\.  Theie  was  evidence  from  the 
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uptake  studies  that  N.  obsoletus  func¬ 
tions  more  as  a  ’’grazer**  on  the  mud  flat 
area  than  a  strict  detritovore.  Label  up¬ 
take  was  approximately  2.3  times  greater 
on  the  algal  substrate  than  the  microbial 
and  ingestion  significantly  reduced  algal 
standing  crop  in  the  experimental  cores. 
Net  carbon  retention  efficiency  for  both 
substrates  was  46%.  Literature  Cited  (30 
items) . 


Whalin,  R.W.  Hydraulic  Model  Evaluation 
of  Coastal  Evolution  Due  to  Offshore 
Structures.  SHORE  AND  BEACH,  vol.43, 
No.l,  p.9-20,  April  1975.  (See  annota¬ 
tion  in  Section  VI.) 


Windom,  H.L.  Unconfined  Dumping  of  Dredge 
Spoil  Said  Better  Than  Dike  Method.  THE 
WORK  BOAT,  vol.29,  No. 10,  p.36,  38,  40, 
42,  October  1972. 

The  environmental  effects  of  dredging  in 
coastal  waters  characterized  by  salt 
marsh  estuaries  are  discussed  in  terms  of 
alteration  of  habitats  due  to  deposition 
of  dredged  material  and  water  quality  im¬ 
pairment  of  the  surrounding  waters.  Ex¬ 
perimental  evidence  indicates  marsh  areas 
will  return  rapidly  to  their  original 
chemical  characteristics,  if  proper  con¬ 
sideration  is  given  to  the  depth  of  spoil 
deposit.  In  unpolluted  areas  where  un¬ 
diked  spoil  deposition  techniques  are 
used,  no  significant  water  quality  im¬ 
pairment  appears  to  take  place  in  the 
general  area  of  dredging  activity. 

Dredge  spoil  deposition  using  diked  con¬ 
finement  techniques,  contrary  to  experi¬ 
ence  in  freshwater  environments,  is  po¬ 
tentially  more  environmentally  dangerous 
than  undiked  techniques.  Water  quality 
impairment  is  linked  to  the  use  of  diked 
techniques  and  eutrophication  may  occur 
in  such  confined  areas. 


Windom,  H.L.  Water-Quality  Aspects  of 
Dredging  and  Dredge-Spoil  Disposal  in 
Estuarine  Environments.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.559- 
571.  (See  annotation  in  Section  IV.) 


Windom,  H.L.,  Neal,  W.J.,  and  Beck,  K.C. 
Mineralogy  of  Sediments  in  Three  Georgia 
Estuaries.  JOURNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.41,  No. 2,  p.497-504,  June 
1971. 

Mineralogical  analyses  of  suspended  sedi¬ 
ments  and  bottom  sediments  from  three 
Georgia  estuaries  (Altaraaha,  Ogeechee, 
and  Satilla  Rivers)  indicate  that  the 
elastics  of  this  area  are  a  mixture  of 


fluvial ly  derived  Piedmont  and  Coastal 
Plain  detritus,  and  fines  derived  from 
the  continental  shelf.  High  illite- 
montmori 1 Ionite  clay  suites  are  trans¬ 
ported  into  the  estuaries  from  offshore 
during  flood  tide,  whereas  kaolinite  plus 
minor  mixed-layer  clay,  vermiculite  and 
talc  from  the  Piedmont  and  aontaoril Ion¬ 
ite  from  the  Coastal  Plain  and/or  paralic 
sediments  characterize  the  upstream  and 
intermediate  areas  of  mixing  within  the 
estuaries.  Decreasing  flow  velocity  and 
flocculation  of  the  clays,  probably 
induced  by  salinity  changes,  results  in  a 
general  change  in  bottom  sediments  from 
sand  in  the  rivers  to  clay  in  the 
estuaries.  Sands  and  silt  fractions  are 
high  in  quartz  with  significant  amounts 
of  feldspar  in  the  Altamaha  (Piedmont 
source).  Heavy-mineral  composition  of 
these  sediments  reflects  the  proportion¬ 
ality  of  the  division  of  the  drainage 
basins  between  the  Piedmont  and  the 
Coastal  Plain.  The  former  is  character¬ 
ized  by  unstable  suites,  whereas  the  lat¬ 
ter  contributes  stable  to  ultrastable 
assemblages.  Sorting  is  generally  poor 
reflecting  a  variety  of  processes  which 
influence  the  sediments  within  the  estu¬ 
ary.  The  work  amplifies  the  conclusions 
of  previous  workers  that  shoreward  trans¬ 
port,  especially  for  the  fine  fraction, 
is  an  important  process  in  determining 
the  composition  of  the  estuarine  sedi¬ 
ments.  References  (12  items). 


Wing,  R.H.,  Editor.  A  Test  Particle  Dis¬ 
persion  Study  in  Massachusetts  Bay. 

U.S.  National  Oceanic  and  Atmospheric 
Administration,  NOAA  Technical  Report  ERL 
374-MESA  6,  September  1976.  (See  anno¬ 
tation  in  Section  VII.) 


Wollast,  R.  Modelling  of  Biological  and 
Chemical  Processes  in  the  Scheldt  Estu¬ 
ary.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.63-77.  (See  annotation  in  Section 
VI.) 


Wright,  L.D. ,  and  Sonu,  C.J.  Processes  of 
Sediment  Transport  and  Tidal  Delta  Devel¬ 
opment  in  a  Stratified  Tidal  Inlet.  In: 
Estuarine  Research,  Volume  II:  Geology 
and  Engineering,  edited  by  L.  Eugene 
Cronin,  Academic  Press,  Inc.,  New  York, 
1975,  p .63-76 . 

Paper  presented  at  the  Second  Interna¬ 
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sharply  in  form  and  absolute  size.  The 
flood-tidal  delta,  the  more  extensive,  is 
characterized  by  a  broad  middle-ground 
shoal  separating  two  diverging  flood 
channels,  whereas  the  ebb-tidal  delta 
consists  of  a  single  seaward-narrowing 
channel  flanked  by  subaqueous  levees  and 
having  a  symmetrical,  crescentic,  sub¬ 
aqueous  bar  at  the  outlet.  Form  differ¬ 
ences  result  partially  from  variations  in 
the  intensities  of  different  effluent  ex¬ 
pansion  and  deceleration  mechanisms  aris¬ 
ing  from  vertical  density  stratification. 
Over  the  flood-tidal  delta,  bayward  flood 
flow  is  concentrated  near  the  bottom 
beneath  lighter  bay  water.  This  inflow 
expands  as  a  hyperpycnal  effluent  under 
the  influence  of  bottom  friction  to 
produce  the  observed  configuration  of  the 
flood-tidal  delta.  Because  flood  cur¬ 
rents  attain  their  velocity  and  duration 
maxima  in  the  lower  layer  near  the  bot¬ 
tom,  bed-load  transport  in  the  channels 
of  the  flood-tidal  delta  is  flood- 
dominated.  During  ebb,  outflow  over  the 
ebb-tidal  delta  is  initially  buoyant  and 
is  restricted  to  the  upper  layer  as  dense 
sea  water  intrudes  into  the  inlet  near 
the  bottom.  With  increasing  ebb  veloci¬ 
ties,  the  salt  wedge  is  forced  seaward  to 
a  stationary  position  over  the  bar  front, 
and  outflow  in  the  region  between  the 
outlet  and  the  bar  crest  becomes  turbu¬ 
lent.  This  sequence  is  similar  to  that 
which  characterizes  the  stratified  mouths 
of  the  Mississippi  between  low  and  high 
river  stages.  The  morphology  of  the  ebb- 
tidal  delta  appears  to  be  roughly  analo¬ 
gous  to  that  exhibited  by  stratified 
river  mouths.  References  (17  items). 
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The  funnel-shaped  channel  of  the  lower 
Ord  River  in  Western  Australia  experi¬ 
ences  a  semidiurnal  spring-tide  range  of 
5.9  meters.  The  tidal  prism  substan¬ 
tially  exceeds  river  discharge  throughout 
the  lower  65  km  of  the  channel,  and  most 
of  the  sediments  contributed  to  the  sys¬ 
tem  by  the  river  are  transported  and  de¬ 
posited  by  tidal  currents.  The  tide  wave 
is  symmetrical  at  the  mouth  but  becomes 
deformed  upstream  owing  to  a  high 
amplitude/depth  ratio.  Accordingly,  the 
velocity  of  flood  currents  increasingly 
exceeds  ebb  velocities  upstream,  whereas 
ebb  flow  increases  in  duration.  In  and 
seaward  of  the  mouth,  bed-load  transports 
by  flood-  and  ebb-tide  currents  are  ap¬ 
proximately  equal.  Linear  subaqueous 
sand  ridges  parallel  to  tidal  currents 


separate  mutually  evasive  zones  of  flood- 
and  ebb-dominated  sediment  transport  and 
appear  to  be  related  to  convergence  of 
flood-  and  ebb-oriented  bedforms.  In  re¬ 
sponse  to  the  upstream  increase  in  tide- 
wave  asymmetry,  the  largest  bedforms 
within  the  channel  migrate  upstream  under 
the  influence  of  flood  currents.  The  up¬ 
stream  increase  in  asymmetry  of  the  chan¬ 
nel  cross  section  and  in  channel  sinuos¬ 
ity.  This  results  in  concentrating  ebb 
flows  in  the  decreased  cross  section  of 
channels,  where  bed- load  transport  is 
ebb-dominated,  thereby  balancing  the  sed¬ 
iment  budget.  References  (7  items). 
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A  family  of  curves  is  determined  for  the 
prediction  of  the  steepness  of  dunes 
generated  by  rivers  and  open  channel 
flows  by  using  field  and  laboratory  data 
from  various  sources.  The  dune  steepness 
appears  to  be  determined  by  two  dimen¬ 
sionless  variables:  the  ratio  of  the 
existing  bed  shear  stress  to  the  shear 
stress  inducing  the  inception  of  sediment 
transport,  and  the  ratio  of  the  flow 
depth  to  the  grain  size  of  sediment.  It 
has  been  found  that  with  the  increment  of 
the  former  variable  the  dune  steepness 
first  increases  t  then  reaches  its  maximum 
value  and  then  progressively  decreases  as 
to  vanish  asymptotically.  The  increment 
of  the  second  variable  causes  only  the 
increment  of  the  dune  steepness  up  to  a 
certain  upper  limit.  References  (15 
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Schematical  relations  for  the  size  of 
dunes  and  for  the  duration  of  their  de¬ 
velopment  are  derived  assuming  that  the 
large  scale  formations  on  the  surface  of 
a  movable  bed  are  due  to  the  largest 
eddies  of  turbulence.  The  considerations 
are  confined  to  the  simplest  case  of  a 
two-dimensional  flow  and  to  the  cohesion¬ 
less  granular  material.  The  relations 
for  tidal  dunes  are  obtained  by  general¬ 
izing  the  relations  for  unidirectional 
flow  dunes.  Special  cases  and  the  valid¬ 
ity  regions  of  the  forms  presented  are 
discussed;  suggestions  for  future  mea¬ 
surements  and  model  tests  are  included. 
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volves  an  extended  series  of  studies  and 
it  is  the  purpose  of  the  paper  to  review 
briefly  the  present  status  of  this  work 
with  emphasis  on  the  roles  played  by  the 
tides  and  tidal  streams,  then  to  de¬ 
scribe,  and  present  some  results  from,  a 
numerical  tidal  model  and  lastly  to  indi¬ 
cate  in  general  terms  how  these  results 
are  presently  being  used  to  introduce  the 
effects  of  tides  into  an  experimental 
"upper  layer"  model  used  to  study  the 
flow  of  fresh  water  from  the  Fraser  River 
over  the  salt  water  in  the  Strait  of 
Georgia.  References  (40  items). 
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A  general  numerical  model  capable  of  re¬ 
producing  long  internal  waves  in  strati¬ 
fied  fluids  has  been  constructed  with  the 
aim  of  investigating  the  salt  wedge  pene¬ 
tration  in  the  Delta  of  the  Po  river, 
where  the  installation  of  a  2640  MW 
thermo-electric  plant  is  foreseen.  The 
working  hypothesis  of  the  model,  in 
accordance  with  the  actual  phenomenology 
of  the  river,  is  the  one-dimensional 
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homogeneous  motion  of  two  fluid  layers  of 
different  density.  The  main  original 
aspects  of  the  numerical  computation  are: 
1)  The  use  of  two  different  space  steps 
( 1  km  for  the  fresh  water  layer;  200  m 
for  salt  water)  simultaneously  allowing  a 
good  description  of  internal  waves  (the 
velocity  of  which  is  much  smaller  than 
that  of  the  external  ones)  and  making  it 
possible  to  work  with  economic  (100  sec) 
time  steps.  2)  The  straightforward  de¬ 
scription  of  the  wedge  head,  obtained  by 
making  it  always  freely  correspond  to  one 
of  the  grid  points.  The  model,  which  has 
been  tested  on  actual  events,  reproduces 
reality  with  a  very  good  approximation; 
it  also  gives  evidence  of  the  small  rele¬ 
vance  of  the  interfacial  stress  coeffi¬ 
cient  in  unsteady  tidal  generated  motion 
of  the  salt  wedge.  References  (18 
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vertical  salt  flux  during  the  ebb  tide. 

In  order  to  examine  the  longitudinal 
structure  of  these  mixing  events,  as  well 
as  to  procure  data  relevant  to  the  over¬ 
all  dynamics  of  the  estuary,  a  system  was 
developed  to  permit  measurement  of  the 
velocity  and  density  fields  from  a  moving 
vessel.  The  new  system  was  used  in  an 
experiment  in  March  1977.  Data  obtained 
during  this  experiment  indicate  that  the 
intense  mixing  events  may  be  triggered  by 
a  hydraulic  jump  that  occurs  at  a  sharp 
change  in  river  depth.  The  relatively 
high  salinity  water  formed  at  the  jump 
advects  downstream,  but  vertical  mixing 
continues  with  a  salt  flux  of  at  least 
2 
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occurs  during  periods  of  minimum  shear, 
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Science  of  the  Massachusetts  Institute  of 
Technology,  September  1965.  (See  anno¬ 
tation  in  Section  VI.) 


Herrmann,  F.A. ,  Jr.  Overview  of  Physical 
Estuary  Practice.  Symposium  on  Modeling 
Techniques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol. II, 
p.1270-1290.  (See  annotation  in  Sec¬ 
tion  VI .  ) 


Hess,  K.W.  A  Three-Dimensional  Numerical 
Model  of  the  Estuary  Circulation  and  Sa¬ 
linity  in  Narragansett  Bay.  ESTUARINE 
AND  COASTAL  MARINE  SCIENCE,  vol. 4,  No. 3, 


Hyer,  P.V.,  and  Ruzecki ,  E.P.  Changes  in 
Salinity  Structure  of  the  James,  York  and 
Rappahannock  Estuaries  Resulting  from  the 
Effects  of  Tropical  Storm  Agnes.  In  Tbe 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p.66-80. 

The  peak  effect  of  the  flood  waters  pro¬ 
duced  by  Tropical  Storm  Agnes  was  seen  on 
June  25  in  the  James,  June  26  in  the 
Rappahannock,  and  June  30  in  the  York. 
Recovery  toward  normal  salinity  condi¬ 
tions  after  the  high  runoffs  proceeded 
discontinuously ,  with  alternating  periods 
of  vertical  stratification  and  destrati¬ 
fication.  During  strongly  stratified 
stages,  saline  water  advanced  upstream 
along  the  bottom.  In  the  York  and  James 
Rivers,  the  most  dramatic  stratification 
occurred  about  July  20-25.  This  event 
resulted  in  bottom  salinity  values  ex¬ 
ceeding  normal  ambient  values  and,  at  the 
river  mouths,  reaching  values  hitherto 
unobserved.  This  event  was  apparently 
controlled  by  the  salinity  distribution 
in  the  Bay.  Less  pronounced  stratifica¬ 
tion  maxima  occurred  in  the  James  about 
July  6  and  August  18  and  in  the  York  dur¬ 
ing  August.  These  events  do  not  appear 
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to  be  correlated  with  stream  gauge  flow 
records  or  local  precipitation.  These 
events  are  possible  instances  of  over¬ 
shooting  of  equilibrium  by  the  intruding 
salt  water  near  the  bottom.  Literature 
Cited  (1  item). 


Jacobs,  M.L.  Salinity  and  Sedimentation 
Study  - -  Cooper  River  Rediversion, 
Charleston,  South  Carolina.  WATER  RE¬ 
SOURCES  BULLETIN,  vol.8,  No . 1 ,  p.87-92, 
February  1972. 

The  study  was  prepared  in  1966  for  the 
Bureau  of  Sport  Fisheries  and  Wildlife, 
Department  of  the  Interior,  for  presenta¬ 
tion  to  the  United  States  Army  Corps  of 
Engineers  which  had  under  study  several 
routes  for  rediversion  of  the  discharge 
from  the  Santee-Cooper  Hydro  Electric 
Plant,  Steam  Plant  and  Lock.  Each  redi¬ 
version  was  designed  to  by-pass  the 
Charleston  Harbor  and  this  study  and  re¬ 
port  were  concerned  with  one  of  those 
routes  -  Rediversion  Route  ”B."  The 
channel  was  to  be  designed  for  a  maximum 
fresh-water  flow  of  27,500  cfs  and  a  mean 
flow  of  15,500  cfs.  The  objectives  of 
the  study  and  report  were  to  make  an  es¬ 
timate  of:  (1)  the  geographical  extent 
of  salt  marsh  waters  of  which  the  salin¬ 
ity  will  be  measurably  reduced,  and  (2) 
the  probable  accumulation  of  fresh-water 
borne  sediments  in  those  same  waters. 
References  (A  items). 


Johnson,  F.A.  A  Reconnaissance  of  the  Hy¬ 
drology  of  the  Edisto  and  Ashepoo  Estuar¬ 
ies,  South  Carolina.  South  Carolina 
Water  Resources  Commission,  Report  No. 6, 
1977. 

Prepared  by  U.S.  Geological  Survey,  Water 
Resources  Division,  in  cooperation  with 
South  Carolina  Water  Resources  Commis¬ 
sion,  Columbia,  South  Carolina,  1976.  A 
reconnaissance  study  has  been  made  to 
provide  background  information  on  some  of 
the  physical  and  chemical  characteristics 
of  the  Edisto  and  Ashepoo  estuaries  in 
South  Carolina.  Data  were  collected  from 
the  estuaries  on  the  physical  dimensions, 
tidal  stages,  saltwater  intrusion  at  high 
and  low  tides,  and  water  quality  above 
the  saltwater  intrusion.  During  average 
freshwater  inflow  conditions,  the  inter¬ 
face  between  freshwater  and  saltwater 
penetrates  the  Edisto  estuary  to  mile 
19.5  and  the  Ashepoo  estuary  to  mile  24 
at  high  tide.  Above  the  saltwater  inter¬ 
face,  the  water  of  both  estuaries  is  of 
good  quality  and  suitable  for  most  uses 
if  treated  for  iron  and  color.  The  bed 
sediments  throughout  the  study  area,  with 
the  exception  of  iron,  have  little  or  no 
indications  of  heavy  metals,  herbicides 
or  pesticides  and,  as  such,  probably  are 
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an  indication  of  good  water  quality.  Se¬ 
lected  References  (16  items). 
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water  Inflow  on  Secondary  Productivity  in 
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of  Marine  Sciences,  North  Carolina  State 
University  at  Raleigh,  1974.  (See  anno¬ 
tation  in  Section  VI.) 
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Novosibirsk  (U.S.S.R.),  1972,  Communica¬ 
tion  14.  (See  annotation  in  Section  I.) 
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lutants.  Delaware  University,  College 
of  Marine  Studies,  1978.  National  Aero¬ 
nautics  and  Space  Administration, 
CR-157586.  (See  annotation  in 
Section  VII.) 
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p. 599-612 ,  May  1977.  (See  annotation  in 
Section  VII.) 


Klemas,  V.,  and  Polis,  D.F.  A  Study  of 
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Coastal  Pollutants.  REMOTE  SENSING  OF 
ENVIRONMENT,  vol.6,  No. 2,  p.95-126,  1977. 
(See  annotation  in  Section  VII.) 


Klemas,  V.,  Otley,  M. ,  Wethe,  C.,  et  al. 
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Second  Joint  Conference  on  Sensing  of 
Environmental  Pollutants,  Washington, 
D.C.,  December  10-12,  1973,  p.343-354. 
(See  annotation  in  Section  VII.) 
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Ammonia-N,  Nitrite-N,  Nitrate-N)  Contents 
of  Sea  Water  in  Early  February  1968. 
Hiroshima  Daigaku.  Sui -Chi kusangakubu , 
Fukuyama,  Japan.  Hiroshima  Daigaku  Sui- 
Chi kusangakubu  Kiyo,  vol.ll,  No.l,  p.65- 
77,  July  1972.  (In  Japanese.)  (See 
annotation  in  Section  VIII.) 
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vol.5,  No. 3,  p.329-338,  May  1977.  (See 
annotation  in  Section  I.) 


Kuo,  A.Y.,  Nichols,  H.,  and  Lewis,  J. 

Modeling  Sediment  Movement  in  the  Turbid¬ 
ity  Maximum  of  an  Estuary.  Virginia 
Polytechnic  Institute  and  State  Univer¬ 
sity,  Blacksburg,  Virginia,  Water  Re¬ 
sources  Research  Center,  Bulletin  No. Ill, 
June  1978.  (See  annotation  in 
Section  VI . ) 


Kuo,  A.Y.,  Ruzecki,  E.P.,  and  Fang,  C.S. 

The  Effects  of  the  Agnes  Flood  on  the  Sa¬ 
linity  Structure  of  the  Lower  Chesapeake 
Bay  and  Contiguous  Waters.  In  The  Ches¬ 
apeake  Research  Consortium,  Inc.,  The  Ef¬ 
fects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p.81-103. 

The  transient  response  of  salinity  dis¬ 
tribution  in  lower  Chesapeake  Bay  to 
flood  waters  from  Tropical  Storm  Agnes  is 
studied  in  terms  of  a  two-layered,  par¬ 
tially  mixed  estuary.  Prior  to  30  June 
1972,  surface  salinities  were  well  de¬ 
pressed  throughout  the  Bay  while  those  at 
the  bottom  near  the  Bay  mouth  were  not 
depressed  by  5  July.  This  resulted  in  a 
highly  stratified  situation  normally 
found  in  the  spring  of  the  year.  Strati¬ 
fication  decreased  when  bottom  waters 
were  flushed  down-bay  by  the  flood  (on  5 
to  10  July  for  the  region  south  of  New 
Point  Comfort).  The  "rebound"  of  salin¬ 
ity  structure  started  immediately  after 
the  passage  of  the  flood  water  which 
otherwise  retarded  up-bay  movement  of 
bottom  waters.  This  "rebound"  began  on 
13  July  near  the  Bay  mouth  and  progressed 
up-bay  reaching  the  mouth  of  the  Potomac 
River  by  20  July.  During  this  period, 
surface  salinity  remained  low,  resulting 
in  strong  stratification  again.  The  re¬ 
covery  of  surface  salinity  by  tidal  mix¬ 
ing  finally  weakened  stratification  to  a 
near  "normal"  salinity  structure  by  the 
end  of  August.  The  large  mass  of  flood 
water  leaving  the  Bay  mouth  is  treated  as 
a  natural  tracer  release.  The  distribu¬ 
tion  of  flood  water  on  the  continental 
shelf  indicates  that  pulses  of  freshened 
surface  water  left  the  Bay  on  ebb  tide 
and  were  separated  from  one  another  by 
intrusion  of  saltier  shelf  water  on  flood 
tide.  During  the  period  when  the  wind 
speed  was  below  4  m/s,  the  flood  water 
remained  in  the  upper  10  meters  of  the 
water  column  and  traveled  southward  with 
a  speed  of  80  cm/sec.  Literature  Cited 
(6  items). 
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1975.  (See  annotation  in  Section  VIII.) 
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draulic  Dredging  in  Estuaries.  ALABAMA 
MARINE  RESOURCES  BULLETIN,  No. 9,  p.1-85, 
April  1973.  (See  annotation  in 
Sect  ion  V. ) 
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Hopkins  University,  Departments  of  Earth 
&  Planetary  Sciences  and  Mechanics  &  Ma¬ 
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tion  in  Section  I . ) 
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in  an  Estuary.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol. 5,  No. 3,  p.551-554, 
July  1975. 


This  note  relates  the  depth  of  the  halo¬ 
cline  in  an  estuary  to  the  freuh  water 
influx  using  simple  and  general  argu¬ 
ments.  It  is  shown  that  the  depth  be¬ 
comes  large  for  both  weak  and  strong  in¬ 
fluxes.  This  result  is  similar  to  obser¬ 
vations  in  a  laboratory  experiawnt  and  in 
the  Alberni  Inlet.  References  (12 
items) . 
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Section  I.) 
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Wiley,  New  York,  1977.  (See  annotation 
in  Sect  ion  1 . ) 
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peake  Bay.  Estuarine  Processes;  Voiuae 
II,  Circulation,  Sediments,  and  Transfer 
of  Material  in  the  Estuary,  edited  by 
Martin  Wiley.  New  York,  Academic  Press 
1977,  p.404-415.  (See  annotation  in 
Section  VI . ) 
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F.D.,  Jr.  Establ ishment  of  Operational 
Guidelines  for  Texas  Coastal  Zone  Manage¬ 
ment:  Interim  Report  on  Estuarine  Model¬ 

ing.  University  of  Texas  at  Austin,  May 
1973.  (See  annotation  in  Section  VI.) 


Murray,  S. ,  Conlon,  D. ,  Siripong,  A., 

et  ai.  Circulation  and  Salinity  Distri¬ 
bution  in  the  Rio  Guayas  Estuary,  Ecua¬ 
dor.  In:  Estuarine  Research,  Volume 
II:  Geology  and  Engineering,  edited  by 
L.  Eugene  Cronin,  Academic  Press,  Inc., 
New  York,  1975,  p.345-363. 

Observations  of  velocity  and  salinity 
profiles  over  a  tidal  cycle  were  made 
throughout  the  Guayas  estuarine  coiaplex. 
Bihourly  maps  of  the  tidal  current  field 
show  a  nearly  2-hour  phase  shift  from  the 
estuary  mouth  to  Guayaquil  and  a  slack- 
water/high-tide  phase  lag  in  accordance 
with  a  frictional ly  retarded  long  wave  in 
a  nonuni  for*  channel.  A  zone  of  intense 
mixing  of  river  water  and  sea  water  is 
identified  south  of  Guayaquil,  and  the 
flushing  time  indicated  by  the  longitudi¬ 
nal  salinity  distribution  is  calculated 
at  about  21  days.  Gravitational  convec¬ 
tion  is  poorly  developed  and  present  only 
locally,  but  a  significant  upstream  salt 
flux  does  occur  in  the  tidal  prism.  The 
Hansen  and  Rattray  circulation- 
stratification  diagram  successfully 
classifies  the  Guayas  system  ss  a  poorly 
developed,  partially  mixed  (type  20)  es¬ 
tuary.  References  (13  items). 
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Hurray,  S.P.  Salt  Flu*  and  Eddy  Stresses 
in  a  Shallow  Estuary  of  High  Tidal  Range. 
Coastal  Studies  Institute,  Center  for 
Wetland  Resources,  Louisiana  State  Uni¬ 
versity,  Baton  Rouge,  A  Collection  of  Re¬ 
prints,  September  1976,  Technical  Report 
No . 209  Reprint  froai  Conference  on 
Narine  and  Freshwater  Research  in  South¬ 
ern  Africa,  July  1976 

Detailed  Measurements  over  a  tidal  cycle 
of  salinity  and  current  speed  were  taken 
across  a  section  of  the  high-t idal -range 
(3.0  ■),  shallow  (6.5  ■)  estuary  of  the 
Rio  Guayas  in  Ecuador.  Despite  a  low 
freshwater  discharge  and  intense  Mixing 
by  the  strong  (1-1.5  M/sec)  tidal  cur¬ 
rents,  an  ideal  well  Mixed  estuary  does 
not  develop;  a  weak  vertical  salinity 
gradient  persists  along  the  channel.  A 
decomposition  of  the  time-averaged  salt 
flux  Qs  =  // u  s  d  A  into  18  terms 

accounting  for  the  mean  advert ive  salt 
flux,  changing  cross-sectional  area,  ver¬ 
tical  and  lateral  gradients  in  speed  and 
salinity,  and  time  deviations  from  the 
time  means  show  that  87%  of  the  total 
downstream  salt  flux  is  accounted  for  by 
the  freshwater  discharge  but  that  61%  of 
the  upstream  salt  flux  necessary  to  main¬ 
tain  the  salt  balance  is  produced  by 
upstream  turbulent  diffusive  flux.  This 
high  value  for  the  diffusive  flux  is  pre¬ 
dicted  by  the  theories  of  Hansen  and  Rat¬ 
tray.  Gravitational  convection  and  lat¬ 
eral  shear  effects  make  unimportant  con¬ 
tributions  to  the  salt  balance.  Further 
computations  are  made  of  the  temporal  and 
spatial  variations  of  the  eddy  stresses 
in  the  channel.  The  role  of  the  time- 
dependent  nature  of  the  cross-sectional 
area  on  the  structure  of  the  eddy 
stresses  is  isolated  for  the  first  time. 
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shape  tactor  and  Reynolds  number  for  the 
river,  are  taken  into  consideration.  Ob¬ 
servations  show  that  the  general  formuli- 
zation  of  sea-water  intrusion  length  de¬ 
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shear  stresses  at  the  interface  and  at 
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intrusion  in  estuaries  as  it  is  affected 
by  control  and  abstraction  of  fresh  wa¬ 
ter.  The  need  for  such  a  model,  particu¬ 
larly  for  estuaries  in  tropical  areas 
with  large  variations  in  fresh  water 
flow,  capable  of  giving  satisfactory  pre¬ 
dictions  of  salinity  movement  from  lim¬ 
ited  field  data,  is  outlined.  The  diffi¬ 
culties  in  using  existing  mathematical 
models  are  also  brought  out.  The  model 
outlined  in  this  paper  overcomes  these 
difficulties  by  developing  an  approximate 
analytical  solution  of  the  unsteady  high- 
water  slack  mass  balance  equation.  The 
model  relies  on  estimating  the  value  of 
the  longitudinal  dispersion  coefficient 
from  field  data  obtained  within  a  period 
less  than  six  months.  The  predictions 
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coefficients,  both  on  the  interface  and 
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determined  by  large  scale  experiments  and 
field  observation.  Calculated  results 
show  good  agreement  with  actual  data. 

The  effect  of  entrainment  was  also  dis¬ 
cussed.  References  (4  items). 


Sumer,  S.M.,  and  Fischer,  H.B.  Transverse 
Mixing  in  Partially  Stratified  Flow. 
Journal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vo 1.103,  N0.HY6,  p .587-600 ,  June 
1977.  (See  annotation  in  Section  VI.) 


Texas  Water  Development  Board.  Techniques 
for  Evaluating  the  Effects  of  Water  Re¬ 
sources  Development  on  Estuarine  Environ¬ 
ments.  Texas  Department  of  Water  Re¬ 
sources,  LP-75,  1978.  (See  annotation 
in  Section  VI . ) 


Thatcher,  M.L-,  and  Harleman,  D.R.F. 

Development  and  Application  of  a  Deter¬ 
ministic  Time-Varying  Salinity  Intrusion 
Model  for  the  Delaware  Estuary  (MIT- 
TSIM).  Prepared  for  the  Delaware  River 
Basin  Commission,  November  1978.  2 

vols . 

The  study  consists  of  the  following 
parts.  1.  A  review  of  the  MIT  Transient 
Salinity  Intrustion  Model  and  a  detailed 
modification  of  this  model  to  make  it  a 
more  sensitive  and  complete  tool  for 
predicting  time-varying  chloride  con¬ 
centrations  in  the  Delaware  Estuary. 

2.  A  review  of  available  geometric  data 
and  the  selection  of  the  most  recent  and 
complete  data  for  the  purpose  of  defining 
the  estuary  in  numerical  terms.  3.  The 
integration  of  available  boundary  condi¬ 
tion  data  from  the  NOS  and  USGS  with 
techniques  for  estimating  non-ocean 
chloride  inputs.  4.  The  elaboration 
of  sensitivity  studies  and  calibration 
and  verification  studies  in  order  to 
adjust  the  model  to  observed  conditions 
in  the  estuary.  5.  The  application  of 
the  model  for  a  period  of  178  tidal 
cycles  of  water  year  1965  conditions. 

6.  A  final  calibration/verification  of 
the  model  using  an  entire  year  of  ob¬ 
served  data.  References  (44  items). 


Trites,  R.W. ,  and  Walton,  A.  A  Canadian 
Coastal  Sea  -  The  Gulf  of  St.  Lawrence. 
Bedford  Institute  of  Oceanography,  Dart¬ 
mouth,  Nova  Scotia,  Canada,  Report  Series 
BI-R-75-15,  October  1975.  (See  annota¬ 
tion  in  Section  VIII.) 


Ulanowicz,  R.E.,  and  Flemer,  D.A.  A 

Synoptic  View  of  a  Coastal  Plain  Estuary. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.1-26. 

(See  annotation  in  Section  I.) 


U.S.  Army  Corps  of  Engineers,  Committee  on 
Tidal  Hydraulics.  Unsteady  Salinity  In¬ 
trusion  in  Estuaries;  Part  I:  One- 
Dimensional,  Transient  Salinity  Intrusion 
with  Varying  Freshwater  Inflow;  Part  II: 
Two-Dimensional  Analysis  of  Time-Averaged 
Salinity  and  Velocity  Profiles,  by  D.R.F. 
Harleman,  J.S.  Fisher,  and  M.L.  Thatcher. 
Technical  Bulletin  No. 20,  July  1974. 
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Section  III.  Salinity  Effects 


The  study  reported  herein  is  concerned 
with  transient  salinity  intrusion  and  is 
presented  in  two  parts.  In  Part  I  a  one- 
dimensional  numerical  model  is  developed 
for  the  prediction  of  transient  salinity 
intrusion  under  conditions  of  varying 
freshwater  inflow.  The  nodel  couples  the 
one-diaensional  continuity  and  momentum 
equation  for  unsteady  tidal  motion  in  a 
variable  area  estuary  with  the  mass 
transport  equation  for  salinity.  The 
numerical  model  incorporates  variable 
estuary  geometry  and  roughness,  time- 
dependent  boundary  conditions  of  tidal 
range  at  the  ocean  end,  and  variable 
freshwater  inflow  at  the  head  of  the 
estuary  and  from  tributaries  along  the 
estuary.  In  this  study  the  numerical 
model  predictions  are  compared  with  sa¬ 
linity  measurements  in  the  WES  salinity 
flume  over  a  period  of  25  tidal  cycles 
during  which  time  the  freshwater  flow 
was  decreased  at  a  uniform  rate.  The 
numerical  model  results  have  also  been 
compared  with  field  observations  of 
transient  salinity  distribution  in  the 
Delaware,  Potomac,  and  Hudson  estuaries 
and  a  user's  manual  has  been  prepared. 

In  Part  II  a  two-dimensional  analytical 
model  is  developed  for  the  prediction  of 
vertical  distributions  of  velocity  and 
salinity,  averaged  over  a  tidal  period. 
The  results  of  the  numerical  model  de¬ 
scribed  in  Part  I  are  used  to  determine 
the  longitudinal  salinity  gradient  which, 
for  partially  and  well-mixed  estuaries, 
is  assumed  to  be  independent  of  depth. 

The  governing  equations  of  the  two- 
dimensional  model  are  the  vertical  and 
longitudinal  equations  of  motion,  the 
equations  of  continuity  and  salt  conser¬ 
vation,  and  an  equation  of  state  relating 
salinity  and  density.  Dimensionless  cor¬ 
relations,  between  mean  vertical  mass  and 
momentum  transfer  coefficients  and  gross 
estuary  characteristics,  based  on  pre¬ 
vious  experimental  data,  are  presented. 
These  correlations  are  used  to  predict 
vertical  velocity  and  salinity  profiles 
for  the  WES  salinity  flume  for  the  25 
tidal  cycle  tests  with  decreasing  fresh¬ 
water  inflow.  Comparisons  of  predicted 
and  observed  salinity  and  velocity  pro¬ 
files  are  given.  References  (12  items). 


U.S.  Army  Engineer  District,  Philadelphia. 
Long  Range  Spoil  Disposal  Study.  7 
parts  in  8  vols.,  1969-1973.  (See  anno¬ 
tation  in  Section  II.) 


U.S.  Army  Engineer  Waterways  Experiment 
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Harbor  Project  on  Tides,  Currents,  and 
Salinities;  Hydraulic  Model  Investiga¬ 
tion,  by  H.A.  Benson.  Miscellaneous 
Paper  H-76-9,  May  1976.  (See  annotation 
in  Section  VI . ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Model  Studies  of  Navigation 
Improvements,  Columbia  River  Estuary;  Re¬ 
port  2:  Entrance  Studies;  Section  4: 
Jetty  A  Rehabilitation,  Jetty  B,  and 
Outer  Bar  Channel  Relocation,  by  F.A. 
Herrmann,  Jr.  Technical  Report  No.  2- 
735,  Report  2,  Section  4,  July  1974. 

(See  annotation  in  Section  VI.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Neches  River  Saltwater  Bar¬ 
rier,  by  C.J.  Huval.  Miscellaneous 
Paper  H-74-9,  August  1974. 

A  study  of  historical  salinity  data  as  a 
function  of  Federal  channel  deepening  and 
freshwater  withdrawals  was  conducted.  On 
the  basis  of  the  data,  a  method  of  allo¬ 
cating  relative  effects  on  salinity  in¬ 
trusion  of  channel  improvements  and 
freshwater  withdrawals  was  developed  and 
applied  to  the  Neches  River.  Literature 
Cited  (6  items). 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bay  Model  Study;  Hy¬ 
draulic  Model  Investigation,  by  G.M. 
Fisackerly.  Technical  Report  H-74-11, 
November  1974.  (See  annotation  in  Sec¬ 
tion  VI . ) 


U.S.  Geological  Survey.  A  Numerical  Model 
of  Material  Transport  in  Salt-Wedge  Es¬ 
tuaries.  Geological  Survey  Professional 
Paper  917,  1975.  (See  annotation  in 
Section  VI . ) 


Wang,  Y.-H.  The  Interfacial  Stress  in  a 
Strongly  Stratified  Estuary.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol . 1 ,  Paper  A14. 

A  stable  two-layer  stratified  flow%is 
often  found  in  the  estuary  (at  least  part 
of  the  year)  where  the  fresh  water  from 
the  river  meets  the  ocean.  In  this  case, 

the  interfacial  stresses  T.  are  inti- 
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mately  related  to  the  salinity  intrusion 
length,  internal  circulation,  salt  bal¬ 
ance  and  pollutant  transport.  Basic 
understanding  of  the  mechanism  and  deter¬ 
mination  of  the  magnitude  of  the  inter¬ 
facial  stresses  are  of  practical  and 
scientific  importance.  The  present  in¬ 
vestigation  is  to  study  the  longitudinal 
distribution  of  and  to  compare  the 

interfacial  stress  coefficient  f.  with 
laboratory  measured  value.  References 
(10  items). 
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cesses;  Volume  II,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977,  p.365-378. 
(See  annotation  in  Section  VI.) 


Ward,  P.R.B.  Measurements  of  Estuary  Dis¬ 
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ASCE,  vol.102,  No.EE4,  p.855-860,  August 
1976.  (See  annotation  in  Section  I.) 


Weel,  M.A.  van.  Le  Canal  du  Rhin  a 

l'Escaut.  Amenagements  de  l'Estuaire  de 
l’Escaut  (The  Rhine-Scheldt  Canal.  Im¬ 
provement  Works  in  the  Scheldt  Estuary). 
Bulletin  of  the  Permanent  International 
Association  of  Navigation  Congresses, 

No. 17,  p.37-41,  1974.  (In  French,  Eng¬ 
lish  summary.)  (See  annotation  in 
Section  V. ) 


Welander,  P.  Two-Layer  Exchange  in  an 
Estuary  Basin,  with  Special  Reference  to 
the  Baltic  Sea.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol.4,  No. 4,  p.542-556, 
October  1974.  (See  annotation  in 
Section  I.) 


Weston,  A.E.  The  Measurement  of  Interac¬ 
tive  Freshwater  and  Tidal  Flows  in  the 
River  Dee,  North  Wales.  JOURNAL  OF  THE 
INSTITUTION  OF  WATER  ENGINEERS  AND 
SCIENTISTS,  vol.33,  No.l,  p.69-79, 
January  1979.  (See  annotation  in 
Section  I.) 


Williams,  D.J.A. ,  and  West,  J.R.  Salinity 
Distribution  in  the  Tay  Estuary.  The 
Royal  Society  of  Edinburgh,  Proceedings, 
Section  B,  vol.75,  Parts  1/2,  p.29-39, 
1975. 


Salinity  distribution  in  the  Tay  Estuary 
measured  during  the  years  1969-70  is  in¬ 
fluenced  by  freshwater  flow  and  tidal 
range.  Between  Pool  and  Flisk,  tidal- 
depth-mean  salinity  is  a  strong  function 
of  river  flow  but  is  much  less  influenced 
by  tidal  range.  The  relationship  between 
salinity  range  (difference  between  maxi¬ 
mum  and  minimum  depth-mean  salinities) 
and  tidal  range  can  be  approximated  by  a 
linear  function.  The  observed  vertical 
salinity  distribution  varies  with  tidal 
state.  The  net  non-tidal  circulation  has 
been  estimated  at  Pool,  Broughty  Ferry, 
Newport,  Balmerino  and  Flisk,  and  found 
to  be  dependent  on  river  flow  and  posi¬ 
tion.  References  (25  items). 
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p.443-453,  July  1976.  (See  annotation 
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Flows,  Novosibirsk  (U.S.S.R),  1972,  Com¬ 
munication  29.  (See  annotation  in 
Section  I.) 
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ary.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.63-77.  (See  annotation  in  Section 
VI.) 


Zimmerman,  J.T.F.  Dispersion  by  Tide- 
Induced  Current  Vortices.  Hydrodynamics 
of  Estuaries  and  Fjords;  Proceedings  of 
the  9th  Liege  Colloquium  on  Ocean  Hydro¬ 
dynamics,  1977,  p. 207-216.  (See  annota¬ 
tion  in  Section  I.) 
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Abbott,  M.B.,  Dahl-Madsen,  K.I.,  Hinstrup, 
P.I.,  et  al.  River  and  Estuary  Modeling 
with  the  Siva  System.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.745-763.  (See  annotation  in 
Sect  ion  VI . ) 


Aeration  of  the  Thames.  COMPRESSED  AIR 
MAGAZINE,  May  1972,  p.12. 

Brief  account  of  the  world's  largest 
tidal  river  surface  aerator  built  by  the 
British  firm  Thames  Board  Mills,  Ltd.,  to 
control  its  own  effluent  which  is  dis¬ 
charged  into  the  Thames  River. 


Ages,  A.B.  A  Numerical  Model  of  Victoria 
Harbour  to  Predict  Tidal  Response  to  Pro¬ 
posed  Hydraulic  Structures.  Environment 
Canada,  Marine  Sciences  Branch,  Pacific 
Region,  Pacific  Marine  Science  Report 
No. 73-3,  March  1973.  (See  annotation  in 
Section  VI . ) 


Amein,  M. ,  and  Wardak,  S.G.  A  Dynamic 
Water  Quality  Model  for  the  Neuse  Estu¬ 
ary,  N.C.  University  of  North  Carolina, 
Sea  Grant  Program,  Sea  Grant  Publication 
UNC-SG-75-28 ,  December  1975.  (See  anno¬ 
tation  in  Section  VI.) 


Anderson,  R.R.  Remote  Sensing  of  Marsh¬ 
lands  and  Estuaries  Using  Color  Infrared 
Photography.  Earth  Resources  Aircraft 
Program  Status  Review,  Volume  III  - 
Hydrology,  Oceanography,  and  Sensor  Stud¬ 
ies,  Section  26;  Presented  at  the  NASA 
Manned  Spacecraft  Center,  Houston,  Texas, 
September  16  to  18,  1968.  (See  annota¬ 
tion  in  Section  VII.) 


Anderson,  R.R.  The  Use  of  Color  Photogra¬ 
phy  in  Marshland  and  Estuarine  Studies. 

In  New  Horizons  in  Color  Aerial  Photog¬ 
raphy;  A  Seminar  sponsored  by  The  Ameri¬ 
can  Society  of  Photogrammetry  and  The 
Society  of  Photographic  Scientists  and 
Engineers,  June  9-11,  1969,  p.281-288. 
(See  annotation  in  Section  VII.) 


April,  G.C.,  Hill,  D.O. ,  and  Liu,  H.-A. 
Hydrodynamic  and  Material  Transport  Model 
for  Mobile  Bay,  Alabama.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.764-782.  (See  annotation  in 
Section  VI . ) 


Arthur,  J.F.  Preliminary  Studies  on  the 
Entrapment  of  Suspended  Materials  in 
Suisun  Bay,  San  Francisco,  Bay-Delta  Es¬ 
tuary.  Proceedings  of  a  Workshop  on 
Algae  Nutrient  Relationships  in  the  San 
Francisco  Bay  and  Delta,  held  November  8- 
10,  1973,  at  Clear  Lake,  California, 
p.17-36.  The  San  Francisco  Bay  and  Es¬ 
tuarine  Association,  1975.  (See  annota¬ 
tion  in  Section  VIII.) 


Barailler,  L.  Amenagement  de  l'estuaire 
de  la  Seine.  Rejets  de  gypse  en  con- 
duite  (Development  of  the  Seine  Estuary. 
Discharge  of  a  Gypsum  from  a  Pipe).  LA 
HOUILLE  BLANCHE,  vol.29,  No. 1/2,  p.67-70, 
1974.  (In  French.) 

In  1972  a  study  was  made  of  the  possible 
effects  of  gypsum  discharge  on  the  water 
and  bed  of  the  estuary:  (i)  investiga¬ 
tion  of  two-dimensional  convection  in  the 
downstream  part  of  the  estuary  by  obser¬ 
vation  of  float  movements  on  a  scale 
model.  (ii)  Calculation  of  one¬ 
dimensional  convection  in  the  upstream 
part  of  the  estuary.  With  discussion. 

Bard,  H. ,  and  Krutchkoff,  R.G.  A  Stochas¬ 
tic  Model  for  the  James.  Virginia  Poly¬ 
technic  Institute  and  State  University, 
Blacksburg ,  Water  Resources  Research  Cen¬ 
ter,  August  1973.  (See  annotation  in 
Section  I . ) 


Barrett,  M.J.,  and  Mollowney,  B.M.  Pollu¬ 
tion  Problems  in  Relation  to  the  Thames 
Barrier.  Philosophical  Transactions  of 
the  Royal  Society  of  London,  Mathematical 
and  Physical  Sciences,  vol.272,  No. 1221, 
p.213-221,  May  4,  1972.  (See  annotation 
in  Section  VI . ) 


Basu,  A.N.  Inclusion  of  Actual  Bed  Slope 
of  a  Tidal  River  in  Hydrodynamica 1  Model. 
In:  Proceedings,  Forty  Fourth  Annual  Re¬ 

search  Session,  Chandigarh,  29  January  - 
1  February  1975,  Volume  II  -  Hydraulics. 
Central  Board  of  Irrigation  and  Power 
(India),  Publication  No. 123,  January 
1975,  p.128-133.  (See  annotation  in 
Section  I . ) 


Benson,  C.A. ,  Hann,  R.W. ,  Jr.,  and 

Reynolds,  T.W.  Analytical  Models  for 
the  Evaluation  of  Supplemental  Aeration 
in  Texas  Estuaries.  Texas  A&M  Univer¬ 
sity,  Environmental  Engineering  Division, 
Sea  Grant  College,  TAMU-SG- 75-213,  Janu¬ 
ary  1976.  (See  annotation  in  Sec¬ 
tion  VI . ) 
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Billen,  G.  Nitrification  in  the  Scheldt 
Estuary  (Belgium  and  The  Netherlands). 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.3.  No. 1 ,  p. 79-89,  January  1975. 

Nitrification  and  repartition  of  nitrify¬ 
ing  bacteria  were  investigated  in  the 
autoepuration  zone  of  the  Scheldt  estu¬ 
ary.  Measurements  of  vertical  profiles 
of  nitrate  and  nitrite  concentration  in 
the  interstitial  water  of  sediments  show 
that  nitrification  in  sediments  is  very 
low,  implying  that  most  of  the  nitrate 
and  nitrite  production  occurs  in  the 
water  of  the  river  itself.  Nitrifying 
bacteria,  probably  of  terrestrial  origin, 
are  present  throughout  the  water  along  a 
longitudinal  profile  of  the  estuary,  with 
a  regular  decrease  in  numbers  downstream. 
However,  nitrification  occurs  only  in  a 
zone  of  favourable  oxidation-reduction 
conditions,  which  coincides  with  the 
thermodynamic  stability  fields  of  nitrate 
and  nitrite  with  respect  to  ammonium. 
References  (28  items). 
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Model  of  Water  Quality  in  a  Highly  Pol¬ 
luted  Estuary.  Hydrodynamics  of  Estuar¬ 
ies  and  Fjords;  Proceedings  of  the  9th 
Liege  Colloquium  on  Ocean  Hydrodynamics, 
1977,  p.55-62.  (See  annotation  in 
Section  VI . ) 


Bioindicators  of  Pollution;  Volume  2. 

November  1977-October  1978:  A  Bibliogra¬ 
phy  with  Abstracts.  Elizabeth  A. 
Harrison,  Editor.  National  Technical 
Information  Service  NTIS/PS/1 143,  October 
1978. 

Cites  abstracts  relating  to  the  use  of 
microorganisms ,  animals,  plants,  and 
fishes  to  detect  air  and  water  pollution. 
Some  of  the  organisms  discussed  are 
algae,  bacteria,  aquatic  plants,  oysters, 
snails,  clams,  insects,  annelida,  amphib¬ 
ians,  beavers  and  fungi.  The  updated 
bibliography  contains  43  abstracts,  all 
of  which  are  new  entries  to  the  previous 
edition . 


Boericke,  R.R.,  and  Hogan,  J.M.  An  X-Z 
Hydraulic/Thermal  Model  for  Estuaries. 
Journal  of  the  Hydraulics  Division,  Proc 
ASCE,  vcl.103,  No.HYl,  p.19-37,  January 
1977.  (See  annotation  in  Section  VI.) 


Bonz,  P.E.  Fabric  Boom  Concept  for  Con¬ 
tainment  and  Collection  of  Floating  Oil. 
U.S.  Environmental  Protection  Agency,  En¬ 
vironmental  Protection  Technology  Series, 
EPA-670-2-73-069,  September  1973.  (See 
annotation  in  Section  V.) 


Bowman,  M.J.  Spreading  of  the  Hudson 
River  Effluent  into  the  New  York  Bight. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9tb  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.373-386 
(See  annotation  in  Section  I.) 


Bowman,  M.J.  Tidal  Locks  Across  the  East 
River:  An  Engineering  Solution  to  the 
Rehabilitation  of  Western  Long  Island 
Sound.  In:  Estuarine  Processes.  Vol¬ 
ume  I:  Uses,  Stresses,  and  Adaptation  to 
the  Estuary;  Edited  by  Martin  Wiley;  Aca¬ 
demic  Press,  New  York,  San  Francisco, 
London,  1976,  p.28-43. 

Water  quality  in  western  Long  Island 
Sound  and  New  York  Harbor  is  seriously 
degraded.  A  major  source  of  pollutants  is 
sewage  released  into  the  East  River,  a 
cooscillating  tidal  strait  connecting  the 
Sound  to  the  Harbor.  Very  rapid  and  sig¬ 
nificant  improvements  in  water  quality 
could  be  attained  by  constructing  ship 
locks  across  the  Upper  East  River  to  in¬ 
crease  the  circulation  of  the  sea  through 
the  Harbor  and  Sound.  During  ebb  tide 
these  locks  would  be  opened,  allowing  an 
unhindered  flow  of  Sound  water  into  the 
Harbor.  After  six  hours  the  locks  would 
be  closed  at  slack  water,  blocking  the 
following  flood  tide  from  re-entering  the 
Sound.  The  net  result  would  be  a  strong 

3 

pulsating  unidirectional  flow  (-2500  rn 

sec  l)  of  relatively  clean  central  Long 
Island  Sound  water,  pumped  by  the  semi 
diurnal  tides  through  New  York  Harbor, 
and  the  Lower  Bay,  out  into  the  New  York 
Bight.  Simple  models  indicate  that  the 
concentration  of  conservative  contami¬ 
nants  in  the  western  Sound  and  the  Harbor 
would  drop  by  ~88%  and  ~45%,  respec¬ 
tively,  from  present  levels,  within  a 
month  of  operation.  The  accompanying  de¬ 
creases  in  inorganic  nutrient  concentra¬ 
tions  are  calculated  and  tabulated  f^. 
both  winter  and  summer  conditions.  Tie 
major  physical  effects  of  blocking  Hudson 
River  water  from  entering  the  Sound 
through  the  East  River  would  be  to  change 
the  essential  estuarine  characteristics 
of  western  Long  Island  Sound  to  those  of 
a  coastal  erobayment,  and  increase  the 
salinity  of  the  western  Sound  and  New 
York  Harbor  both  by  ~4  /oo.  References 
(34  items). 


Brandes,  R.J.,  and  Masch,  F.D.  Estuarine 
Ecologic  Simulations.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p.159-178.  (See  annotation  in 
Section  VI . ) 
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Bray,  T.J.  Chesapeake  Area,  Fearing  a 
Ruined  Bay,  Strives  to  Balance  Ecology 
and  Growth.  WALL  STREET  JOURNAL,  Sep¬ 
tember  17,  1975,  p . 42 . 

The  Chesapeake  Bay  is  in  danger  of  seri¬ 
ous  deterioration  if  present  trends  con¬ 
tinue.  Some  threatening  signs  include: 

(1)  the  toxicity  of  Baltimore  Harbor 
grows  from  years  of  accumulated  wastes 
dumped  by  ships,  industries,  and  munici¬ 
palities;  (2)  a  number  of  important 
tributaries  show  signs  of  increasing 
eutrophication;  and  (3)  fishing  yields 
have  dropped  significantly.  More  than  8 
million  people  now  live  in  the  bay  area, 
and  rapid  growth  is  expected  to  continue. 

Brooks,  N.H.  Dispersion  in  Hydrologic  and 
Coastal  Environments.  W.M.  Keck  Labora¬ 
tory  of  Hydraulic  and  Water  Resources, 
California  Institute  of  Technology,  Re¬ 
port  No.KH-R-29,  December  1972.  Same: 
U.S.  Environmental  Protection  Agency, 
Pacific  Northwest  Environmental  Research 
Laboratory,  Report  EPA  660/3-73 -010, 
August  1973.  136p. 

Xaboratory  research  results  are  presented 
relevant  to  dispersion  of  pollutants  in 
hydrologic  and  coastal  environments.  Re¬ 
sults  for  buoyant  jets  are  relevant  to 
design  of  outfalls  in  oceans,  estuaries, 
etc.,  and  special  emphasis  is  given  to 
slot  jets  representing  long  multiple- 
outlet-dif fusers .  Results  for  density 
stratified  reservoirs  enable  predictions 
of  selective  withdrawal  to  be  made.  A 
simulation  procedure  for  predicting  res¬ 
ervoir  mixing  by  systems  pumping  from  one 
level  to  another  is  included.  Observa¬ 
tions  of  transverse  mixing  of  tracer 
flows  were  made  for  application  to  rivers 
and  estuaries.  References,  reports, 
etc .  ,  p.95-136 . 

Brown,  R.J.  Water  Pollution  in  Estuaries 
and  Coastal  Zones;  A  Bibliography  with 
Abstracts.  National  Technical  Informa¬ 
tion  Service,  Springfield,  Va.,  September 
1975. 

The  bibliography  contains  selected  ab¬ 
stracts  of  research  reports  covering 
studies  dealing  with  water  pollution  from 
estuarine  and  coastal  development,  the 
effects  of  this  pollution,  and  its  con¬ 
trol.  The  reports  are  general  in  nature 
so  as  to  be  of  interest  to  any  coastal 
area.  The  topics  include  pollution  as 
related  to  urbanization,  government  ac¬ 
tions,  coastal  planning,  natural  resource 
development,  and  sewage  and  solid  waste 
disposal.  Specific  biological  and  ocean¬ 
ographic  studies  have  been  excluded. 
(Contains  214  abstracts.) 


Brown,  R.J.  Water  Pollution  in  Estuaries 
and  Coastal  Zones.  Volume  1.  1964  - 

1974.  A  Bibliography  with  Abstracts. 
National  Technical  Information  Service, 
NTIS/PS- 76/0851,  November  1976. 

The  bibliography  contains  selected  ab¬ 
stracts  of  research  reports  covering 
studies  dealing  with  water  pollution  from 
estuarine  and  coastal  development,  the 
effects  of  this  pollution,  and  its  con¬ 
trol.  The  reports  are  general  in  nature 
so  as  to  be  of  interest  to  any  coastal 
area.  The  topics  include  pollution  as 
related  to  urbanization,  government  ac¬ 
tions,  coastal  planning,  natural  resource 
development,  and  sewage  and  solid  waste 
disposal.  Specific  biological  and  ocean¬ 
ographic  studies  have  been  excluded. 

(This  updated  bibliography  contains  165 
abstracts . ) 


Brown,  R.J.  Water  Pollution  in  Estuaries 
and  Coastal  Zones.  Volume  2.  1975  - 

September  1976.  A  Bibliography  with  Ab¬ 
stracts.  National  Technical  Information 
Service,  NTIS/PS- 76/0852 ,  November  1976. 

The  bibliography  contains  selected  ab¬ 
stracts  of  research  reports  covering 
studies  dealing  with  water  pollution  from 
estuarine  and  coastal  development,  the 
effects  of  this  pollution,  and  its  con¬ 
trol.  The  reports  are  general  in  nature 
so  as  to  be  of  interest  to  any  coastal 
area.  The  topics  include  pollution  as 
related  to  urbanization,  government  ac¬ 
tions,  coastal  planning,  natural  resource 
development,  and  sewage  and  solid  waste 
disposal.  Specific  biological  and  ocean¬ 
ographic  studies  have  been  excluded. 

(This  updated  bibliography  contains  145 
abstracts,  96  of  which  are  new  entries  to 
the  previous  edition.) 


Carder,  K.L.,  Palmer,  S.L.,  Rodgers,  B.A. , 
et  al.  Calibration  of  a  Thermal  Enrich¬ 
ment  Model  for  Shallow,  Barricaded  Estu¬ 
aries.  University  of  South  Florida,  St. 
Petersburg,  Department  of  Marine  Science, 
September  1976.  (See  annotation  in 
Section  VI . ) 


Carlton,  D.T.  Energy  Dispersive  X-Ray 
(EDX)  Spectroscopy.  Second  Joint  Con¬ 
ference  on  Sensing  of  Environmental  Pol¬ 
lutants,  Washington,  D.C. ,  December  10- 
12,  1973,  p. 49-51 .  (See  annotation  in 
Section  VII . ) 


Carruthers,  J.N.  A  Prototype  Totalising 
Current-Meter  (Mark  II);  A  Self-Moored 
Version  for  Near-Surface  Use  Especially 
in  Foul  Water  Estuaries  in  Connection 
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with  Pollutant  Dispersal  Studies.  Bui' 
letin,  Institut  Oceanographique ,  Monaco, 
vol-70,  No. 1418,  1972.  (See  annotation 
in  Section  VII.) 


Carter,  H.H.  The  Distribution  of  Excess 
Temperature  from  the  Morgantown  Generat¬ 
ing  Station  on  the  Potomac  Estuary. 
Chesapeake  Bay  Institute,  The  Johns  Hop¬ 
kins  University,  Technical  Report  84, 
Reference  73-10,  October  1973.  (See 
annotation  in  Section  VIII.) 


Carter,  H.H.  Simple  One  Dimensional 
Kinematic  Model  Results  for  the  Bush 
River  and  Romney  Creek.  Chesapeake  Bay 
Institute,  The  Johns  Hopkins  University, 
Special  Report  49,  Reference  76-2,  March 
1976.  (See  annotation  in  Section  VI.) 


Chapra,  S.C.,  and  Nossa,  G.A.  Documenta¬ 
tion  for  HAR03.  A  Computer  Program  for 
the  Modeling  of  Water  Quality  Parameters 
in  Steady  State  Multi-dimensional  Natural 
Aquatic  Systems.  Second  Edition.  U.S. 
Environmental  Protection  Agency,  New 
York,  October  1974. 

HAR03  is  a  computer  program  which  can  be 
used  to  model  the  steady-state  distribu¬ 
tion  of  water  quality  variables  for 
multi-dimensional  bodies  of  water.  The 
technique  underlying  the  program  is  based 
on  the  conservation  of  mass  and  up  to  two 
variables  reacting  in  a  feed  forward 
fashion  with  first  order  kinetics  may  be 
modeled.  This  program  was  developed  for 
analysis  of  the  Biochemical  Oxygen  Demand 
(BOD)  -  Dissolved  oxygen  system,  but  with 
minor  modifications  the  program  can  be 
used  to  model  analogous  variables  such  as 
chlorides,  phosphates,  coliform  bacteria, 
etc.  References  (12  items). 


Chatvin,  P.C.,  and  Sullivan,  P.J.  How 
Some  New  Fundamental  Results  on  Relative 
Turbulent  Diffusion  Can  Be  Relevant  in 
Estuaries  and  Other  Natural  Flows.  Hy¬ 
drodynamics  of  Estuaries  and  Fjords;  Pro¬ 
ceedings  of  the  9th  Liege  Colloquium  on 
Ocean  Hydrodynamics,  1977,  p.233-242. 

The  paper  deals  with  the  relative  turbu¬ 
lent  diffusion  of  a  cloud  of  passive  con¬ 
taminant,  and  in  particular  with  the  en¬ 
semble  mean  concentration  C(y,t)  and 
the  statistics  of  the  fluctuation  of  con¬ 
centration  c(y,t)  .  Recent  work  by  the 
authors,  using  the  fundamental  equations 
(without  eddy  di ffusivities) ,  has  led  to 
results  which  are  in  many  ways  quite  dif¬ 
ferent  from  those  presented,  e.g.  in 
Csanady  (1973).  Among  those  results  sum¬ 
marized  here  are  new  estimates  of  the 


2 

magnitude  of  C  and  c  throughout  the 
cloud,  a  proposal  that  there  is  a  small 
core  region  surrounding  the  centre  in 
2 

which  both  C  and  c  are  much  larger 
than  elsewhere,  a  physical  explanation 

2 

of  how  the  distributions  of  C  ,  c  and 
certain  correlations  and  spectra  can  be 
self-similar  outside  the  core  in  iso¬ 
tropic  turbulence,  and  some  speculations 
about  the  profound  role  of  molecular  dif¬ 
fusion.  Some  experimental  confirmation 
of  the  physical  picture  leading  to  these 
results  has  also  been  obtained.  The  main 
part  of  the  present  paper  is  an  examina¬ 
tion  of  how  far  these  results  can  be  used 
in  the  complicated  velocity  fields  occur¬ 
ring  in  estuaries  and  other  natural 
flows.  In  particular,  certain  time 
scales  are  obtained  which  measure  depar¬ 
tures  of  the  velocity  field  in  the  neigh¬ 
borhood  of  the  cloud  from  isotropy,  homo¬ 
geneity  and  statistical  stationarity .  It 
is  argued  that  for  times  since  release 
less  than  the  smallest  of  these,  the  ef¬ 
fects  of  anisotropy,  inhomogeneity  and 
statistical  unsteadiness  of  the  velocity 
field  on  the  dispersion  of  the  cloud  can 
be  incorporated  in  the  description  sum¬ 
marized  above.  For  the  Tay  estuary  this 
minimum  time  is  about  3  hours.  Refer¬ 
ences  (17  items). 


Chen,  C.W.,  Smith,  D.J.,  Jackson,  J.D., 
et  al.  Organic  Sediment  Model  for 
Wastewater  Outfall.  Symposium  on  Model¬ 
ing  Techniques,  2nd  Annual  Symposium  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.I, 
p.179-207.  (See  annotation  in 
Section  VI . ) 


Chesapeake  Research  Consortium,  Inc.,  The. 
The  Effects  of  Tropical  Storm  Agnes  on 
the  Chesapeake  Bay  Estuarine  System. 

The  Johns  Hopkins  University  Press, 
Baltimore  and  London,  CRC  Publication 
No. 54,  November  1976.  (See  annotation 
in  Section  VIII.) 


Chevereau,  G  ,  Montaz,  J.P.,  and  Crouzet, 
P.H.  Modele  mathemat ique  de  pollution 
par  convection  d'un  traceur  conservatif; 
Son  utilisation  dans  1 'etude  de  I'assain- 
issement  du  Golfe  du  Morbihan.  Proceed¬ 
ings,  XVI  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1, 

1975,  vol.4,  Paper  D21.  (In  French.) 
(See  annotation  in  Section  VI.) 


Codell,  R.B.  Digital  Computer  Simulation 
of  Thermal  Effluent  Dispersion  in  Rivers, 
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Lakes,  and  Estuaries.  U.S.  Army  Missile 
Research,  Development  and  Engineering 
Laboratory,  Redstone  Arsenal,  Alabama, 
technical  Report  RS-73-16,  5  November 
1973. 

The  purpose  of  this  work  was  to  illus¬ 
trate  that  the  dispersion  of  effluent 
from  thermal  power  plants  discharging 
into  bodies  of  water  could  be  realisti¬ 
cally  simulated  on  a  digital  computer. 

The  basic  equations  for  the  conservation 
of  mass,  momentum,  and  thermal  energy  in 
three  dimensions  were  simplified  and  ver¬ 
tically  integrated  into  different  forms 
depending  on  whether  the  discharge  was  of 
the  thermally  stratified  or  well  mixed 
type.  Numerical  algorithms  were  devised 
to  solve  the  finite  difference  represen¬ 
tations  of  the  simplified  conservation 
equations  within  the  limits  of  present 
day  digital  computers.  Extensive  linear 
stability  analysis  was  performed  to 
assure  the  validity  and  stability  of  the 
numerical  solutions.  The  stratified  flow 
model  assumes  two  distinct  layers,  an 
upper  thermal  layer  and  a  lower  ambient 
layer  either  stagnant  or  flowing.  The 
nonstratif ied  model  is  useful  for  cases 
of  large  bodies  of  water  where  there  is 
severe  mixing  and  no  appreciable  strati¬ 
fication.  In  both  models,  the  boundaries 
of  the  computational  grid  are  completely 
general  and  are  able  to  simulate  arbi¬ 
trary  shorelines  and  discharge  configura¬ 
tions.  References  (34  items). 


Collett,  W.F.  The  Quality  of  the  Forth 
Estuary.  The  Royal  Society  of  Edin¬ 
burgh,  Proceedings,  Section  B.,  vol.71, 
Parts  2/4,  p. 137-141,  1972. 

The  Forth  Estuary  is  divided  into  2 
parts,  the  narrow  part  to  the  W  of 
Queensferry  in  which  there  is  a  substan¬ 
tial  tidal  variation  in  salinity,  and  the 
broader  part,  which  is  virtually  open 
sea,  to  the  E  of  Queensferry.  The  qual¬ 
ity  of  the  narrow  part  of  the  Forth  is 
assessed  largely  by  general  physical  and 
chemical  observations  without  extensive 
biological  appraisal.  The  quality  is 
largely  determined  by  discharge  of  de¬ 
gradable  organic  matter  in  the  form  of 
sewage,  sewage  effluents  and  trade  efflu¬ 
ents,  the  bacterial  oxidation  of  which 
deoxygenates  the  water,  according  to  the 
combination  of  freshwater  flow,  meteoro¬ 
logical  conditions,  and  the  monthly  tide 
cycle.  The  condition  may  be  aggravated 
by  thermal  waste  discharge.  In  the 
broader  part  of  the  estuary,  pollution  is 
limited  to  the  littoral  zone.  There  is 
local  beach  pollution  from  sewage  solids; 
mining  pollution,  in  the  form  of  washery 
slurry  pit  redd  and  ferruginous  pit 
waters,  has  extensively  affected  condi¬ 
tions  over  a  6-mi  stretch  of  shore. 


Conomos,  T.J.  Movement  of  Spilled  Oil  as 
Predicted  by  Estuarine  Nontidal  Drift. 
LIMNOLOGY  AND  OCEANOGRAPHY,  vo 1.20,  No. 2, 
p.159-173,  March  1975. 

Information  on  water  movement  obtained 
from  bimonthly  releases  of  surface  and 
seabed  drifters  in  the  San  Francisco 
Bay  and  adjacent  Pacific  Ocean  is  used 
to  understand  major  processes  controll¬ 
ing  dispersal  of  oil  after  a  spill  of 
3 

3,200  m  of  Bunker  C  in  the  bay  in  Janu¬ 
ary  1971.  River-induced  nontidal  estua¬ 
rine  circulation  was  the  dominant  factor 
controlling  net  movement  of  the  oil 
spilled  at  the  entrance  of  the  bay  sys¬ 
tem,  reinforcing  ebbing  tidal  currents 
and  causing  the  seaward  movement  of 
floating  oil,  which  followed  paths  taken 
by  surface  drifters  released  3  weeks  be¬ 
fore  the  spill.  In  contrast,  some  oil 
formed  globules  which  sank  to  the  near¬ 
bottom  waters,  had  the  same  relative 
buoyancy  as  seabed  drifters,  and  moved 
similarly,  beaching  in  eastern  San  Pablo 
Bay  after  being  transported  landward  in 
the  near-bottom  waters.  No  oil  or  sur¬ 
face  drifters  floated  into  the  south  bay 
because  surface  waters  were  drifting  sea¬ 
ward,  away  from  the  south  bay.  Notable 
seasonally  modulated  phenomena  which  must 
be  considered  in  predicting  surface  and 
near-bottom  oil  drifts  of  future  spills 
include  a  summer  (low-river  discharge 
period)  diminution  of  the  estuarine  cir¬ 
culation  mechanism  in  the  north  and  cen¬ 
tral  bay-adjacent  ocean  region  and  a  sea¬ 
sonal  reversal  in  two-layer  drift  in  the 
south  bay.  References  (37  items). 


Conti,  U.  Water  Pollution  Monitoring. 
INDUSTRIAL  PHOTOGRAPHY,  vol.21.  No. 7, 
p.30-31,  49,  July  1972.  (See  annotation 
in  Section  VII . ) 


Cook,  C.E.,  Bridge,  M.L.,  Brooks,  T.J., 

III,  et  al.  The  Delineation  of  and  Fac¬ 
tors  Affecting  Mississippi  Coastal  Estu¬ 
aries  and  Tidal  Marshes.  University  of 
Mississippi,  Department  of  Urban  and  Re¬ 
gional  Planning,  November  1971.  Sea 
Grant  Publication  No .MSGP-71-002 . 

Adequate  controls  for  the  maintenance  of 
the  environmental  quality  of  the  coastal 
zone  of  Mississippi  do  not  presently 
exist.  A  study  was  conducted  to  deter¬ 
mine  the  feasibility  of  environmental 
controls,  with  particular  emphasis  on 
protection  of  the  aesthetic  values,  qual¬ 
ity  of  living,  and  economic  welfare  of 
the  coastal  zone.  State  assistance  is 
needed  to  establish  a  political  arrange¬ 
ment  which  will  foster  conservation  and 
good  development.  The  creation  of  a 
state  planning  authority,  authorized  to 
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conduct  research,  coordinate  planning, 
and  enforce  laws  which  override  private 
or  local  actions,  is  recommended.  Bib¬ 
liography  (29  items). 


Covill,  K.W.  The  Quality  of  the  Forth 
Estuary  -  Lothians  Area.  Paper  pre¬ 
sented  at  the  18th  Meeting  of  the  Insti¬ 
tute  of  Environmental  Sciences,  Hew  York, 
May  1-4,  1972,  Proceedings,  p.53-59. 

Data  demonstrate  gross  pollution  existing 
in  inshore  waters  of  the  Firth  of  Forth 
estuary,  Scotland.  (14  diagrams,  7 
graphs,  2  tables) 


Covill,  R.W.  The  Quality  of  the  Forth 
Estuary.  The  Royal  Society  of  Edin¬ 
burgh,  Proceedings  Section  B,  vol.71, 

Part  2/4,  p. 143-170,  1972. 

Details  of  the  volumes  of  known  sources 
of  pollution,  and  chemical,  bacteriologi¬ 
cal,  and  biological  data  from  a  1958  sur¬ 
vey  emphasized  the  estuary  to  be  grossly 
polluted.  Data  from  a  similar  survey  in 
1962  indicated  continued  deterioration  of 
conditions,  in  particular  lower  DO  con¬ 
centrations  of  inshore  waters  and  the  in¬ 
crease  in  coliform  counts  and  the  pres¬ 
ence  of  Salmonella  species.  The  effect 
of  relatively  high  concentrations  of 
heavy  metals  on  the  ecology  of  the  estu¬ 
ary  has  yet  to  be  fully  assessed.  Sewage 
discharges  tend  to  be  confined  to  inshore 
waters  resulting  in  pollution  of  certain 
beaches.  A  continued  monitoring  program 
is  indicated.  The  legal  position  rela¬ 
tive  to  the  control  of  discharges  to  the 
Forth  Estuary  is  ilso  presented.  Refer¬ 
ences  to  Literature  (2  items). 


Crean,  P.B.  A  Numerical  Model  of  Bara- 
tropic  Mixed  Tides  Between  Vancouver 
Island  and  the  Mainland  and  Its  Relation 
to  Studies  of  the  Estuarine  Circulation. 
Hydrodynamics  of  Estuaries  and  Fjords, 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.283-313. 
(See  annotation  in  Section  III.) 


Cronin,  L.E.,  Pritchard,  D.W. ,  Koo,  S.Y., 
et  al.  Effects  of  Enlargement  of  the 
Chesapeake  and  Delaware  Canal.  Estua¬ 
rine  Processes,  Volume  II,  Circulation, 
Sediments,  and  Transfer  of  Material  in 
the  Estuary,  edited  by  Martin  Wiley. 

New  York,  Academic  Press,  1977,  p.18-32 
(See  annotation  in  Section  I.) 


Daiber,  F.C.  Flushing  Pattern  of  Certain 
Tidal  Streams  in  Delaware.  Project 
Completion  Report  to  Office  of  Water  Re¬ 
sources  Research,  Department  of  the 


Interior,  January  1972.  (See  annotation 
in  Section  l - ) 


Daniell,  T.M.  The  Current  Essentials  of 
Dispersion  and  Diffusion.  First  Austra¬ 
lian  Conference  on  Coastal  Engineering, 
Sydney,  May  14-17,  1973;  Engineering  Dy¬ 
namics  of  the  Coastal  Zone,  p.151-158. 
(See  annotation  in  Section  I.) 


Daubert,  A.  La  dispersion  dans  les 

ecoulements  filaires  (Filament  Flow  Dis¬ 
persion).  LA  KOUILLE  BLANCHE,  vol.29. 
No. 1/2,  p.47-54,  1974.  (In  French.) 
(See  annotation  in  SecLion  I.) 


Daubert,  A.,  and  Malherbe,  J.-F.  Evalua¬ 
tion  de  la  capacite  de  refrigeration  d’un 
estuaire.  Exemple  de  la  Loire  (Calcu¬ 
lating  the  Cooling  Capacity  of  an  Estu¬ 
ary.  Example  of  the  Loire  Estuary). 

LA  HOUILLE  BLANCHE,  vol.29,  No. 1/2, 
p.35-46,  1974.  (in  French.) 

An  analysis  of  the  thermal  equilibrium  of 
an  estuary  under  the  influence  of  a  power 
plant  of  a  given  output  shows  the  water 
temperature  rise  to  depend  on  the  ab¬ 
sorbed  power  ratio  between  the  sea  and 
atmosphere.  This  ratio  in  turn  depends  on 
power  station  position,  hydraulic  condi¬ 
tions  in  the  estuary,  and  dispersive  ca¬ 
pacity  of  the  estuary,  which  increases 
exchange  effects  with  the  sea.  A  one¬ 
dimensional  model  is  described,  which 
allows  for  ail  these  parameters  and 
serves  to  compute  the  temperature  rise. 

It  comprises  two  parts,  one  reproducing 
the  effect  of  tidf  and  river  flow  on  con¬ 
vection  in  the  estuary  and  the  other  re¬ 
producing  heat  transfer  by  convection  and 
dispersion  and  heat  loss  to  the  sea  and 
atmosphere.  Calculation  examples  for  the 
Loire  estuary  show  the  effect  of  disper¬ 
sion.  References  (7  items). 


Davidson,  B.  Process  Control  Model  for 
Oxygen  Regeneration  of  Polluted  Rivers, 
Phase  II.  Water  Resources  Research  In¬ 
stitute,  Rutgers  Un  versity.  New  Bruns¬ 
wick,  N.J.,  April  1971.  (See  annotation 
in  Sect  ion  VI . ) 


Davidson,  B.  Process  Control  Model  for 
Oxygen  Regeneration  of  Polluted  Rivers, 
Phases  IV  and  V;  and  Spatially  and  Tem¬ 
porally  Distributed  Discharge  of  Efflu¬ 
ents  in  Estuaries.  Water  Resources 
Research  Institute,  Rutgers  University, 
New  Brunswick,  N.J.,  January  1974.  (See 
annotation  in  Section  VI.) 
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Davidson,  B. ,  and  Hunter,  J.V.  Process 
Control  Model  for  Oxygen  Regeneration  of 
Polluted  Streams  (Phase  I).  Water  Re¬ 
sources  Research  Institute,  Rutgers  Uni¬ 
versity,  Brunswick,  N.J.,  Research  Proj¬ 
ect  Technical  Completion  Report,  March 
1970.  (See  annotation  in  Section  VI.) 


De  Guida,  R.,  Connor,  J.J.,  and  Pearce,  B. 
Application  of  Estimation  Theory  to  De¬ 
sign  of  Sampling  Programs  for  Verifica¬ 
tion  of  Coastal  Dispersion  Predictions. 
Massachusetts  Institute  of  Technology, 

Sea  Grant  Program,  Report  No.MITSG  76-16, 
November  20,  1976.  (See  annotation  in 
Section  I . ) 


Devenis,  K.P.  Programs  to  Improve  Water 
Quality  on  the  Lower  Charles.  Reprint 
from  Journal  of  the  New  England  Water 
Pollution  Control  Association,  vol.7, 

No. 2,  p . 183-192 ,  December  1973. 

The  construction  of  the  new  Charles  River 
Dam,  proposed  improvements  in  Back  Bay 
Fens,  and  the  Charles  River  Estuary 
project  are  described.  Other  projects 
briefly  summarized  are  the  construction 
of  relief  sewers  along  the  south  side  of 
the  Charles  River,  relief  sewers  along 
the  north  side  of  the  Charles  River  in 
Cambridge,  the  Cottage  Farm  storm  water 
treatment  station,  a  5-yr  pollution  re¬ 
lief  program  of  the  city  of  Cambridge, 
repair  to  tide  gates  within  the  city  of 
Boston,  separation  of  combined  sewerage 
systems  within  the  town  of  Brookline, 
and  installation  of  waste  water  treat¬ 
ment  plants  along  the  Upper  Charles 
River. 


DeWitt,  P. ,  and  Daiber,  F.C.  The  Hydrog¬ 
raphy  of  the  Broadkill  River  Estuary, 
Delaware.  CHESAPEAKE  SCIENCE,  vol.14, 
No.l,  p.28-40,  March  1973.  (See  annota¬ 
tion  in  Section  VIII.) 


Dinelli,  G. ,  and  Castellano,  L.  Design 
for  Thermal  Effluents  in  Rivers.  Jour¬ 
nal  of  the  Hydraulics  Division,  ASCE, 
vol.105,  No . HY3 ,  p.197-211,  March  1979. 
(See  annotation  in  Section  VI.) 


Downing,  A.L.  Forecasting  the  Effects  of 
Polluting  Discharges  on  Natural  Waters 
I .  Rivers.  INTERNATIONAL  JOURNAL  OF 
ENVIRONMENTAL  STUDIES,  vol.2,  No . 2 , 
p. 101-110,  1971. 

Methods  used  by  the  Water  Pollution  Re¬ 
search  Laboratory  to  predict  the  effects 
of  polluting  discharges  on  rivers  are  de¬ 
scribed.  The  shortcomings  of  the  methods 
at  present  available  are  discussed,  and 


possible  ways  in  which  these  may  be  mod i - 
fied  are  outlined.  The  simple  mass- 
balance  of  pollutants  is  considered 
first,  and  examples  are  given  of  situa¬ 
tions  in  which  this  technique  can  be  use¬ 
fully  employed.  The  prediction  of  the 
behavior  of  discharges  of  conservative 
substances  is  then  described  and  extended 
from  the  calculation  of  average  concen¬ 
trations  to  the  consideration  of  probable 
variations  in  concentration.  The  addi¬ 
tional  complications  involved  when  con¬ 
sidering  the  more  usual  situation  where 
the  discharge  contains  non-conservative 
substances  are  outlined,  and  the  diffi¬ 
culties  inherent  in  the  prediction  of 
dissolved-oxygen  concentration  are  de¬ 
scribed.  Finally  the  problems  of  acci¬ 
dental  and  intermittent  discharges  are 
discussed.  References  (6  items). 


Downing,  A.L.  Forecasting  the  Effects  of 
Polluting  Discharges  on  Natural  Waters  -- 
II.  Estuaries  and  Coastal  Waters.  IN¬ 
TERNATIONAL  JOURNAL  OF  ENVIRONMENTAL 
STUDIES,  vol.2,  No. 3,  p.221-226,  November 
1971 . 

A  brief  account  is  given  of  the  present 
state  of  development  of  methods  for  fore¬ 
casting  the  effects  of  pollution  on  estu¬ 
aries  and  coastal  waters.  In  the  case  of 
vertically  homogeneous  estuaries  the  con¬ 
centration  of  given  pollutants  at  a  cho¬ 
sen  state  of  tide  and  given  freshwater 
flow  can  be  determined  by  means  of  a  one¬ 
dimensional  steady-state  mathematical 
model  in  which  use  is  made  of  observa¬ 
tions  of  the  distribution  of  salinity  to 
calculate  the  rate  of  dispersion  of  the 
pollutants.  An  example  is  given  of  the 
application  of  such  a  model  to  the  pre¬ 
diction  of  the  concentration  of  dissolved 
oxygen,  ammonia  and  oxidized  nitrogen  in 
the  Thames  Estuary.  This  type  of  ap¬ 
proach  has  been  extended  to  allow  approx¬ 
imate  estimates  to  be  made  of  the  varia¬ 
tion  of  concentration  of  pollutants  dur¬ 
ing  a  tidal  cycle,  and  of  the  steady- 
state  concentrations  in  vertically  strat¬ 
ified  estuaries.  A  somewhat  different 
type  of  model  is  used  for  predicting  the 
effects  of  polluting  discharges  on 
coastal  waters  and  in  this  case  disper¬ 
sion  characteristics  are  determined  with 
the  aid  of  radio  isotopes.  An  example  is 
given  of  the  application  of  one  type  of 
model  to  the  prediction  of  the  contamina¬ 
tion  of  coastal  waters  by  coiiform  bac¬ 
teria  resulting  from  discharge  of  sewage 
from  a  submerged  pipeline.  References  (3 
items). 


Drapeau,  G. ,  Harrison,  W.  ,  Bien,  W. ,  et  al. 
Oil  Slick  Fate  in  a  Region  of  Strong 
Tidal  Currents.  Proceedings  of  the 
Fourteenth  Coastal  Engineering 


i 


132 


Section  IV.  Contamination 


Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.lil,  1975,  Chapter  130 
(p. 2245-2259) . 

This  study  examines  the  drifting,  spread¬ 
ing  and  aging  of  small  slicks  of  crude 
oil  in  the  middle  St.  Lawrence  Estuary. 
This  region  was  chosen  because  it  is  well 
documented  with  field  measurements,  hy¬ 
draulic  scaLe  models,  and  mathematical 
models;  and  also  because  it  is  becoming  a 
strategic  area  for  the  development  of 
supertanker  ports  for  300,000  and  possi¬ 
bly  SQQ,0QQ  ton  tankers.  Two  controlled 
releases  of  Venezuelan  crude  (370  and  800 
litres)  were  made  in  November  1972,  as 
ice  began  to  form  in  the  St.  Lawrence  Es¬ 
tuary.  The  experiments  were  supported  by 
the  Canada  Centre  for  Remote  Sensing 
which  carried  out  extensive  airborne 
monitoring.  The  results  indicate  that  it 
is  impossible  either  to  recover  or  to 
disperse  small  spills  of  oil  in  this  re¬ 
gion  of  strong  tidal  currents.  Models 
also  predict  slick  motion  poorly.  The 
alternative  is  to  construct  slick-drift 
roses  that  will  indicate  areas  of  ex¬ 
pected  beaching  and  assist  in  deployment 
of  oil-spill  clean-up  technology.  Refer¬ 
ences  (11  items). 


Dredging  Seminar,  9th,  Texas  A&M  Univer¬ 
sity,  College  Station,  Texas,  1976. 
Proceedings  .  .  .  supported  by  the 
Oceanic  and  Atmospheric  Administration’s 
Sea  Grant  Program  and  the  Center  for 
Dredging  Studies,  Texas  A&M  University. 
Texas  A&M  University,  Sea  Grant  College, 
TAMU-SG-77- 1 15 ;  Center  for  Dredging  Stud¬ 
ies,  Report  No. 206,  October  1977. 

Contents:  Stabilization  of  Coastal  Sub- 
aerial  Dredged  Material  Sites  in  North 
Carolina,  by  M.  Siipola.  Availability  of 
Sediment-Absorbed  Heavy  Metals  to  Benthic 
Deposit-Feeding  Organisms,  by  J.F. 

Slowey.  Feasibility  of  Developing  Bio¬ 
logical  Habitats  on  Dredged  Material,  by 
H.K.  Smith.  Mining  of  Phosphates  by 
Dredge,  by  D.M.  Frazier.  Techniques  for 
Reducing  Turbidity  with  Present  Dredging 
Procedures  and  Operations,  by  John 
Huston.  The  Future  of  the  Dredging 
Market,  by  C.B.  Hakenjos.  Selected  En¬ 
vironmental  Aspects  of  Dredging  in  San 
Diego  Bay,  California,  by  D.D.  Smith. 
Corbicula  Manilensis  Phillipi  in  the 
Arkansas  River:  Should  the  Corps  of  En¬ 
gineers  be  Concerned?,  by  L.R.  Kraemer. 
Cost-Effectiveness  Analysis  of  Solids- 
Liquid  Separation  Alternatives  in  Dredged 
Material  Disposal  Operations,  by  M.J. 
Hoffman.  Research  to  Dewater  Dredged 
Material,  by  T.A.  Haliburton.  Primary 
Consolidation  and  Compressibility  of 
Dredgings,  A.M.  Salam.  Stabilization  of 
Polluted  Dredgings  by  Electro-Osmosis,  by 
R.J.  Krizek. 


Dubach,  H.W.,  Compiler.  The  North  Caro¬ 
lina  Coastal  Zone  and  Its  Environment;  A 
Compilation  of  Resource  Materials  Cover¬ 
ing  the  Coastal  Plain,  Estuaries,  and 
Offshore  Waters.  Savannah  River  Labora¬ 
tory,  Aiken,  South  Carolina,  DP-1423,  No¬ 
vember  1977.  2  vols.  (See  annotation 

in  Sect  ion  II.) 


Ecker,  R.M.,  and  Hendricks,  J.W.  Factors 
Affecting  the  Distribution  of  Contami¬ 
nants  in  an  Estuary.  In:  Dredging: 
Environmental  Effects  &  Technology;  Pro¬ 
ceedings  of  WODCON  VII,  San  Francisco, 
California,  July  10-12,  1976,  p.69-84. 

Dredging  navigation  channels  in  San  Fran¬ 
cisco  Bay  involves  in  many  cases  fine 
sediments  contaminated  with  organics  and 
inorganics.  Dredging  and  disposal  opera¬ 
tions  disturb  and  displace  these  contami¬ 
nated  sediments  which  are  then  subjected 
to  the  distributing  forces.  The  San 
Francisco  District  has  been  conducting  a 
study  of  the  horizontal  and  vertical  dis¬ 
tribution  of  contaminants  in  sediments  of 
the  San  Francisco  Bay  system  and  the  dis¬ 
tributing  forces  responsible  for  the  dis¬ 
tribution.  This  paper  discusses  the  com¬ 
parative  pollutional  status  of  sediments 
in  selected  areas  inside  and  outside 
navigation  channels  and  the  factors  re¬ 
sponsible  for  the  varying  contaminant 
concentrations . 


Elliott,  A.J.  Methods  for  Determining  the 
Concentrations  and  Sources  of  Pollutants 
in  Estuaries.  Chesapeake  Bay  Institute, 
The  Johns  Hopkins  University,  Special  Re¬ 
port  50,  Reference  76-3,  April  1976. 

(See  annotation  in  Section  VI.) 


Elliott,  A.J.  A  Steady  State  Two-Layered 
Noncoupled  Dynamic  and  Kinematic  Estua¬ 
rine  Model  with  Application  to  the  Poto¬ 
mac  Estuary.  Chesapeake  Bay  Institute, 
The  Johns  Hopkins  University,  Special  Re 
port  44,  Reference  75-6,  July  1975. 

(See  annotation  in  Section  VI.) 


Emerson,  R.R.  Heavy  Metal  Concentrations 
in  Marine  Organisms  and  Sediments  Col¬ 
lected  near  an  Industrial  Waste  Outfall. 
Proceedings  of  the  International  Confer¬ 
ence  on  Environmental  Sensing  and  Assess¬ 
ment,  Las  Vegas,  Nevada,  September  14-19, 
1975,  vol.I.  (See  annotation  in 
Section  II.) 


Fang,  C.S.,  Parker,  G.,  and  Harrison,  W. 
Hydrothermal  Monitoring:  Surry  Nuclear 
Power  Plant.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
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vol.III,  1975,  Chapter  143  (p .2431 -2450) . 
(See  annotation  in  Section  VI 1 . ) 


Farraday,  R.V. ,  O'Connor,  B.A.,  and  Smith, 
l.M.  Galerkin  Finite  Element  Solutions 
for  Pollution  Problems  in  Partially  Mixed 
Estuaries.  Paper  presented  at  the  In¬ 
ternational  Symposium  on  Finite  Element 
Methods  in  Flow  Problems,  edited  by  J.T. 
Oden,  O.C.  Zienkiewicz,  R.H.  Gallagher, 
and  C.  Taylor,  The  University  of  Alabama 
at  Huntsville,  1974,  p.399-400.  (See 
annotation  in  Section  VI.) 


Farraday,  R.V. ,  O'Connor,  B.A.,  and  Smith, 
i.M.  A  Two-Dimensional  Finite  Element 
Model  for  Partially  Mixed  Estuaries. 
Proceedings,  XVI th  Congress  of  the  Inter 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.3.  Paper  C31 .  (See 
annotation  in  Section  VI.) 


Ferrari,  F.  Considerations  on  the  Stabil¬ 
ity  of  a  Tidal  Lagoon  Under  Conditions  of 
Inflow  and/or  Outflow  of  a  Thermoelectric 
Power  Plant-Cooling  Water  Circuit.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A10.  (See 
annotation  in  Section  VI.) 


Fischer,  H.B.  The  Effect  of  Estuarine 
Circulation  on  Pollution  Dispersal. 

U.  S.  Environmental  Protection  Agency, 
Office  of  Water  Planning  and  Standards, 
Estuarine  Pollution  Control  and  Assess¬ 
ment;  Proceedings  of  a  Conference, 
vol.II,  p.477-485,  March  1977.  (See 
annotation  in  Section  I.) 


Fischer,  H.B.  Mixing  and  Dispersion  in 
Estuaries.  In:  Annual  Review  of  Fluid 
Mechanics,  edited  by  Milton  Van  Dyke, 
W.G.  Vincenti,  and  J.V.  Wehausen,  vol.8, 
p.107-133,  1976.  (See  annotation  in 
Section  I.) 


Fischer,  H.B.  Numerical  Modelling  of  Dis¬ 
persion  in  Estuaries.  Proceedings  of 
the  International  Symposium  on  Discharge 
of  Sewage  from  Sea  Outfalls,  held  in 
London  August  27  -  September  2,  1974, 
Paper  No. 37  (p - 37 1 -380) ;  Edited  by  A.L.H. 
Gameson,  Water  Research  Centre,  U.K., 
Pergamon  Press,  1975.  (See  annotation 
in  Section  VI.) 


Fisher,  J.J.  Criteria  for  Recognition  of 
Estuarine  Water  Pollution  by  Aerial  Re¬ 
mote  Sensing.  University  of  Rhode 
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Island,  Technical  Completion  Report, 
Project  No.  OVRR:  A-031-RJ,  1970.  (See 
annotation  in  Section  VII.) 


Flugge,  G. ,  and  Schwa rze,  H.  Similarity 
Conditions  for  Thermal-Hydraulic  Model 
Tests  of  Tidal  Estuaries.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.III,  1975,  Chapter  142 
(p . 2421 -2430) .  (See  annotation  in 
Section  VI . ) 


Forth-Tay  Estuaries,  The  (An  Environmental 
Assessment).  Papers,  Symposium  held  in 
the  Rooms  of  the  Royal  Society  of  Edin¬ 
burgh,  October  29,  1971.  In:  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vol.71,  Parts  2/4,  p.97-226, 

1972.  (See  annotation  in  Section  VIII.) 


Fussell,  D.R.,  Jagger,  H. ,  Johnes ,  G.L., 
et  al.  Control  of  Oil  Pollution  in 
Coastal  Waters.  Ninth  World  Energy  Con¬ 
ference,  Detroit,  September  22-27,  1974, 
Paper  2.2-4. 

Man-caused,  petroleum-derived  hydrocarbon 
release  is  concentrated  around  indus¬ 
trialized  land  masses  and  major  shipping 
routes,  both  of  which  contribute  to 
coastal  pollution.  Oil  reaching  the  sea 
is  removed  continuously  by  such  routes  as 
evaporation,  photochemical  oxidation,  and 
hydrocarbon  degrading  bacteria  that  al¬ 
leviate  the  effects  of  even  heavy  con¬ 
tamination  of  beaches;  nevertheless,  this 
type  of  pollution  still  causes  the  great¬ 
est  offense  to  people.  Various  efforts 
made  to  reduce  oil  discharge  are  dis¬ 
cussed.  Development  of  chemicals  and 
equipment  to  relieve  the  effects  of  spilt 
oil  is  presented.  One  major  problem  is 
measuring  quantitatively  the  extent  of 
any  improvements  that,  at  present,  are 
based  largely  on  subjective  judgments. 
Steps  taken  to  reduce  oil  pollution  must 
be  soundly  based  so  as  to  avoid  wasteful 
expenditure  of  materials  and  manpower 
(1  graph,  2  maps,  28  refs,  1  table). 
Bibliography  (28  items). 


Gibbs,  R.J.  Distribution  and  Transport  of 
Suspended  Particulate  Material  of  the 
Amazon  River  in  the  Ocean.  Estuarine 
Processes,  Volume  II,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977,  p.35-47. 

(See  annotation  in  Section  II.) 


Gordon,  R.  and  Spaulding,  M.  A  Bibliog¬ 
raphy  of  Numerical  Models  for  Tidal 
Rivers,  Estuaries  and  Coastal  Waters. 
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University  of  Rhode  Island,  Marine  Tech¬ 
nical  Report  3 2;  Ocean  Engineering,  NOAA 
Sea  Grant,  1974  (See  annotation  in 
Sect  ion  VI .  ) 


Great  Britain,  Water  Research  Centre, 
Stevenage  Laboratory.  One-Dimens ifana 1 
Models  of  Estuarine  Pollution-  Notes  on 
Water  Pollution  No  69 ,  June  1975- 

Models  are  presented  for  the  prediction 
of  the  distribution  of  a  soluble  pollut¬ 
ant  from  a  knowledge  of  the  amount  enter¬ 
ing  the  estuary  and  given  env  i  roninenta  1 
conditions.  The  distributions  after  2 
different  periods  of  a  fortnight,  in  one 
of  which  the  flow  was  increasing  and  tn 
the  other  decreasing,  were  predicted  with 
considerable  accuracy  by  a  quantized  mix¬ 
ing  model  developed  for  predicting  the 
effects  of  pollution  on  the  water  of  the 
Thames  Estuary  By  considering  the  ex¬ 
change  of  water  across  a  boundary  it  can 
be  shown  that  a  similar  symmetrical  dis¬ 
tribution  at  each  section  would  lead  to  a 
net  transfer  of  water  across  the  boundary 
by  mixing  alone.  A  mixed-segment  model, 
equivalent  to  the  eddy-diffusion  model, 
was  developed  to  assess  the  likely  effect 
of  the  operation  of  the  Thames  Barrier  on 
estuarine  water  quality.  Values  for  the 
mixing  constants  are  derived  by  adjusting 
them  until  the  calculated  salinities 
agree  as  well  as  possible  with  those  ob¬ 
served.  Time-dependent  and  t ime-averaged 
variations  of  this  model  are  given. 
References  (fi  items). 


York  Harbor  have  improved  only  slightly 
despite  decades  of  building  new  treatment 
facilities  and  upgrading  older  plants - 
No  improvement  in  DO  levels  has  yet  been 
documented  for  the  Upper  Delaware  Estu¬ 
ary.  But  increased  DO  values  in  the 
Thames  Estuary  following  construction  and 
enlargement  of  major  sewage  treatment 
facilities  indicate  that  estuarine  water 
quality  can  be  improved.  Areas  in  the 
Thames  previously  devoid  of  DO  in  summer 
have  DO  values  averaging  about  30  percent 
of  saturation.  Odor  problems  have  been 
alleviated  and  fish  now  are  caught  in  the 
estuary.  Successful  cleanup  of  the 
Thames  Estuary  required  well  defined  ob¬ 
jectives  and  a  regional  plan  based  on  a 
comprehensive  scientific  study  Capital 
expenditures  exceeded  000  million  (1974) 
dollars,  about  halt  of  that  since  1950. 

At  least  15  years  were  required  to 
achieve  the  cleanup  objectives,  including 
delays  caused  by  World  War  II;  planning 
and  implementation  required  several  de¬ 
cade's.  References  125  items). 


Gross,  M  G.  Sediment  and  Waste  Deposition 
in  New  York  Harbor  Hudson  River  Collo¬ 
quium.  Annals  ui  the  New  York  Academy 
of  Sciences,  voi.250,  p.112-128,  May  24, 
1974.  (See  annotation  in  Section  II.) 


Gross,  S  P.  Pollution  Abatement  Programs 
in  the  Delaware  River  Estuary.  Paper 
presented  at  the  American  Institute  of 
Chemical  Engineers  Water  Symposium  Se¬ 
ries,  vol.69,  p. 414-421,  1972. 


Grenney,  W.J.,  Porcella,  DB.,  and  Cleave, 
ML.  Water  Quality  Relationships  to 
Flow  --  Streams  and  Estuaries.  In: 
Methodologies  for  the  Determi  n.i 1 1 on  of 
Stream  Resource  Flow  Requirements:  An 
Assessment,  edited  by  C.B.  Stalnaker  and 
J.L.  Arnette;  Utah  State  University, 
Logan,  1976,  p. 35-88.  (See  annotation 
in  Sect  ion  VI . ) 


Gross,  M.G.  Effects  of  Waste  Disposal 
Operations  m  Estuaries  and  the  Coastal 
Ocean.  In  Annual  Review  of  Earth  and 
Planetary  Sciences,  vol.6,  p. 127-143, 
1978.  (See  annotation  in  Section  II.) 


Gross,  M.G.  Estuarine  Cleanup  - -  Can  It 
Work?  In:  Estuarine  Processes.  Vol¬ 
ume  I:  Uses,  Stresses,  and  Adaptation  to 
the  Estuary;  Edited  by  Martin  Wiley;  Aca¬ 
demic  Press,  New  York,  San  Francisco, 
London,  1976,  p.3-14. 

Available  data  show  no  evidence  of  major 
improvement  in  estuarine  water  quality  in 
the  United  States  in  recent  years.  Dis¬ 
solved  oxygen  (DO)  concentrations  in  New 


The  program  of  the  Delaware  River  Basin 
Commission  to  abate  pollution  in  the 
Delaware  River  Estuary  begun  in  1968, 
which  was  undertaken  to  implement  water 
quality  standards  adopted  by  the  Commis¬ 
sion  in  1967.  is  the  first  to  utilize  the 
concept  of  allocation  of  stream  assimila¬ 
tive  capacity.  Although  abatement  mea¬ 
sures  for  most  of  the  nearly  100  waste 
sources  are  either  in  the  construction  or 
planning  steps,  some  abatement  of  waste 
discharges  has  occuired,  and  some  minor 
improvements  in  stream  quality  have  been 
observed.  The  significant  features  of 
the  program  are  described,  as  well  as 
initial,  current,  and  projected  waste 
discharge  characteristics  and  stream 
quality  conditions.  Literature  Cited  (11 
i t  ems ) . 


Gustafson,  J.F.  Estuarine  Pollution  -- 
Reality  or  Fantasy.  WORLD  DREDGING  & 
MARINE  CONSTRUCTION,  vol.ll,  No. 12, 
p. 38-40,  November  1975. 

The  author  presents  evidence  indicating 
that  estuarine  sediments  laid  down  thou¬ 
sands  of  years  ago  would  not  pass  our 
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present  Environmental  Protection  Agency 
(EPA)  standards  for  determining  accept¬ 
able  levels  of  pollution  for  dredging  and 
dredged  material  disposal.  He  contends 
that  regulatory  agencies  oust  recognize 
and  accept  that  estuaries  today  are  doing 
what  they  always  have  done.  Therefore, 
we  cannot  set  levels  of  so-called  modern 
pollution  that  could  not  be  met  by  sedi¬ 
ment  thousands  of  years  of  age.  The  need 
is  indicated  for  a  realistic  method  of 
determining  the  actual  levels  of  chemi¬ 
cals  absorbed  to  clays  or  other  sediments 
without  also  dissolving  the  sediment  and 
of  separating  the  problems  of  organic 
pollution  from  those  of  natural  erosion 
and  sedimentation.  Bibliography  (7 
items ) . 


Hahn,  H.H.,  and  Klute,  R.  Pollutional 
Effects  of  Suspended  Sedimented  and 
Eroded  Particulate  Material  in  the 
Aqueous  Environment.  Proceedings  of  the 
International  Conference  on  Environmental 
Sensing  and  Assessment,  Las  Vegas, 

Nevada,  September  14-19,  1975,  vol.I. 

Sediments  and  corresponding  loads  of  sus¬ 
pended  material  in  an  aquatic  system  re¬ 
flect  hydrochemical  and  ecological  con¬ 
ditions  and  their  change  over  a  long  time 
period.  There  is  evidence  that  monitor¬ 
ing  of  the  dissolved  phase  alone  does  not 
allow  a  definite  description  of  any 
aqueous  environment.  There  is  a  direct 
pollutional  effect  from  suspended  or 
sedimented  fine  particles  as  demon¬ 
strated,  for  instance,  by  changes  in  bio¬ 
logical  activity  in  the  river  Neckar  or 
by  increased  difficulties  for  various 
water  users.  In  addition  there  are  in¬ 
direct  pollutional  effects  through  vari¬ 
ous  reactions  of  dissolved  polluting  sub¬ 
stances  with  the  solid  phase  as  exempli¬ 
fied  by  the  fate  of  heavy  metals.  The 
most  important  processes  responsible  for 
transport  and  distribution  of  particulate 
material  are  aggregation,  sedimentation, 
erosion  as  well  as  aggregate  destruction. 
The  extent  and  relative  effect  of  these 
processes  depend  upon  hydrodynamic  fac¬ 
tors  on  one  hand  and  physicochemical  fac¬ 
tors  on  the  other.  Dissolved  substances 
through  their  association  with  the  solid 
phase,  mainly  due  to  adsorptive  mecha¬ 
nism,  are  affected  by  similar  processes 
as  the  enrichment  of  heavy  metals  in  the 
river  Neckar  shows.  There  are  first  at¬ 
tempts  to  describe  pollutional  effects  of 
particulate  material  and  associated  dis¬ 
solved  substances.  A  simple  mass-balance 
as  well  as  a  more  complicated  dynamic 
model  for  the  distribution  of  suspended 
solids  and  heavy  metals,  as  applied  to 
the  river  Neckar,  show  the  usefulness  and 
range  of  applicability  of  such  modelling. 
From  these  considerations  it  is  concluded 
that  present  monitoring  of  the  suspended 
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solid  phase  alone  is  insufficient.  If 
data  and  knowledge  existing  on  the  sus¬ 
pended  material  are  to  be  used  in  a  mean¬ 
ingful  way  additional  information  has  to 
be  gathered.  References  (25  items). 

Hann,  R.W. ,  Jr.,  and  Young,  P.J.  Mathe¬ 
matical  Models  of  Water  Quality  Param¬ 
eters  for  Rivers  and  Estuaries.  Texas 
A&M  University,  Water  Resources  Insti¬ 
tute,  Technical  Report  No. 45,  October 
1972.  (See  annotation  in  Section  VI.) 


Harden,  T.O. ,  and  Shen,  H.T.  Numerical 
Simulation  of  Mixing  in  Natural  Rivers. 
Journal  of  the  Hydraulics  Division,  ASCE, 
vo 1.105,  No.HY4,  p.393-408,  April  1979. 

A  numerical  model  is  developed  for  two- 
dimensional  transient  mixing  in  natural 
river  channels.  Through  the  use  of  an 
orthogonal  curvilinear  coordinate  system 
based  on  the  geometry  and  the  flow  dis¬ 
tribution  of  the  river  channel,  the 
physical  domain  is  mapped  into  a  rectan¬ 
gular  strip  by  introducing  the  cumulative 
discharge  as  the  new  transverse  coordi¬ 
nate.  The  concentration  values  at  each 
point  in  the  grid  system  are  then  deter¬ 
mined  at  time  levels  by  using  a  combined 
implicit/explicit  finite  difference  suc¬ 
cessive  scheme.  A  computer  program  is 
developed  to  solve  these  equations,  and  a 
case  study  is  presented  and  verified  with 
an  existing  steady-state  analytical  solu¬ 
tion  and  field  measurement.  References 
(25  items). 


Higuchi,  H.  and  Yanagi ,  T.  Horizontal 
Diffusion  in  a  Tidal  Model.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.JII,  1975,  Chapter  139 
(p . 2377-2390) .  (See  annotation  in 
Section  VI . ) 


Higuchi,  H.,  Fukuda ,  T.,  lhara,  H.,  et  al . 
Experimental  Studies  of  Tidal  Flow  and 
Diffusion  in  the  Seto  Inland  Sea.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.I II,  1975,  Chap¬ 
ter  138  (p . 2368-2376) .  (See  annotation 
in  Section  VI . ) 


Hinwood,  J.B.,  and  Wallis,  I.G.  Classifi¬ 
cation  of  Models  of  Tidal  Waters.  Jour¬ 
nal  of  the  Hydraulics  Division,  Proc . 
ASCE,  vol.101,  No.HYlO,  p. 1315-1331, 
October  1975.  Discussion,  vol.102, 
N0.HY6,  p. 808-811,  June  1976;  Closure, 
vol.102.  No.  HY12 ,  p.1776-1777,  December 
1976.  (See  annotation  in  Section  VI.) 
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Hinwood,  J.B.,  and  Wallis,  l.G.  Modelling 
the  Movement  of  Conservative  Materials  in 
Tidal  Estuaries.  First  Australian  Con¬ 
ference  on  Coastal  Engineering,  Sydney, 
May  14-17,  1973;  Engineering  Dynamics  of 
the  Coastal  Zone,  p. 159-166.  (See  anno¬ 
tation  in  Section  VI.) 


Holly,  F.M.,  Jr.,  and  Preissmann,  A.  Ac¬ 
curate  Calculation  of  Transport  in  Two 
Dimensions.  Journal  of  the  Hydraulics 
Division,  Proc.  ASCE,  vol.103,  No.  HY11, 
p.1259-1277,  November  1977.  (See  anno¬ 
tation  in  Section  1.) 


Horiguchi,  T.  Numerical  Analysis  of  Waste 
Water  Dispersion  in  Thermally-Stratified 
Layers.  COASTAL  ENGINEERING  IN  JAPAN, 
vol . 16,  p . 187-200 ,  1973. 

In  this  paper,  the  formation  process  of 
two  stratified  layers  due  to  the  waste 
discharge  of  high  temperature  and  smaLl 
density  is  treated  in  a  channel  which  has 
a  tidal  motion,  and  moreover,  the  disper¬ 
sion  of  waste  material  in  the  upper  layer 
is  investigated,  provided  that  the  change 
of  density  is  not  affected  by  the  pollut¬ 
ant  hut  depends  only  on  the  water  temper¬ 
ature.  The  solutions  of  these  problems 
are  pursued  by  numerical  analyses.  Ref¬ 
erences  (4  items). 


Howells,  W.R.,  Owens,  M.,  and  Stoner,  J.H. 
Water  Quality  Aspects  of  Welsh  Estuarine 
and  Coastal  Waters.  JOURNAL  OF  THE  IN¬ 
STITUTION  OF  WATER  ENGINEERS  AND  SCIEN¬ 
TISTS,  vol. 32,  No. 5,  p.365-390,  September 
1978.  (See  annotation  in  Section  V.) 


Jackson,  H.W.  Estuary  Studies  (161.3) 
(Training  Manual).  U.S.  Environmental 
Protection  Agency,  Cincinnati,  Ohio,  Sep¬ 
tember  1972. 

The  report  includes  a  collection  of  ex¬ 
panded  basil  outlines  that  deal  with  the 
estuarine  environment  to  be  used  for 
course  studies.  These  include:  Origin 
and  hydrology  of  estuaries;  Geological 
studies;  Chemical  dynamics  of  estuaries; 
Estuarine  biology;  and  Estuarine 
pol 1 ut ion . 


James,  A.  Pollution  of  the  River  Tyne 
Estuary  --  The  Use  of  Mathematical 
Models.  WATER  POLLUTION  CONTROL, 
vol. 75,  No. 3,  p . 322-340 ,  1976.  (See 
annotation  in  Section  VI.) 


Jeane,  G.S.,  II,  and  Pine,  R.F..  Environ¬ 
mental  Effects  of  Dredging  and  Spoil  Dis¬ 
posal.  WATER  POLLUTION  CONTROL,  vol. 47, 


No. 3,  p. 553-561,  March  1975.  (See  anno¬ 
tation  in  Section  V.) 


Johanson,  P.A.,  Lorensen,  M.W. ,  and 

Waddell,  W.W.  A  Multi-Parameter  Estuary 
Model.  Proceedings  of  the  Conference  on 
Environmental  Modeling  and  Simulation, 
April  19-22,  1976,  Cincinnati,  Ohio, 
p. 111—114.  U.S.  Environmenta1  Protec¬ 
tion  Agency,  EPA  600/9-76-016,  July  1976. 
(See  annotation  in  Section  VI.) 


Johnson,  R.W.  A  Simulation  Model  for 
Studying  Effects  of  Pollution  and  Fresh¬ 
water  Inflow  on  Secondary  Productivity  in 
an  Ecosystem.  Ph.D.  Thesis,  Department 
of  Marine  Sciences,  North  Carolina  State 
University  at  Raleigh,  1974.  (See  anno¬ 
tation  in  Section  VI.) 


Jordan,  R.A.  Observations  on  Dissolved 
Oxygen  Conditions  in  Three  Virginia  Estu¬ 
aries  After  Tropical  Storm  Agnes  (Summer 
1972).  In  The  Chesapeake  Research  Con¬ 
sortium,  Inc.,  The  Effects  of  Tropical 
Storm  Agnes  on  the  Chesapeake  Bay  Estu¬ 
arine  System,  CRC  Publication  No.  54, 
November  1976,  p.348-367. 

Dissolved  oxygen  (DO)  and  salinity  levels 
in  the  James,  York,  and  Rappahannock  es¬ 
tuaries  were  monitored  for  approximately 
two  months  (June  24-August  31,  1972) 
following  Tropical  Storm  Agnes.  DO  de¬ 
pressions  developed  more  rapidly  and  were 
more  severe  in  the  deep  waters  of  the 
York  and  Rappahannock  than  in  the  James. 
Depressions  that  developed  immediately 
after  the  storm  were  followed  by  recover¬ 
ies  and  subsequent,  more  severe  depres¬ 
sions.  In  late  July,  bottom  water  DO 
concentrations  below  1  mg/ 1  were  found  at 
stations  covering  15  miles  of  the  York 
and  25  miles  of  the  Rappahannock.  Com¬ 
parison  of  river  data  with  Chesapeake  Bay 
data  suggests  that  the  rivers  contributed 
oxygen  poor  water  to  the  Bay  during  the 
post-Agnes  period.  Comparison  of  1972 
river  data  with  data  from  other  years 
suggests  that  the  post-Agnes  oxygen  de¬ 
pressions  were  more  severe  than  those 
that  occur  in  normal  years.  Literature 
C i ted  (1  item). 


Josefesson,  B.,  and  Nyquist,  G.  Fluores¬ 
cence  Tracing  of  the  Flow  and  Dispersion 
of  Sulfite  Wastes  in  a  Fjord  System. 
AMB10,  vol. 5,  No. 4,  p.183-187,  1976. 

A  fluorometrir  method  was  used  to  deter¬ 
mine  lignin  sulfonates  and  to  trace  the 
dispersion  and  flow  of  sulfite  wastewater 
in  Idefjord,  Norway,  and  its  vicinity. 

The  effect  of  pollution  from  the  paper 
and  pulp  mills  in  Halden,  Norway,  was 
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estimated.  An  influence  of  lignin 
wastewater  from  north  of  the  study 
area  was  also  recorded,  but  lack  of  mea¬ 
surements  north  of  the  study  area  made 
it  impossible  to  gain  a  total  represen¬ 
tation  of  the  hydrographical  situation 
outside  Idefjord  (12  graphs,  13  refer¬ 
ences,  1  table). 


Karpuzcu,  M.  Pollution  Problem  of  the 
Golden  Horn.  MARINE  POLLUTION  BULLETIN, 
vol.5,  No. 2,  p.27-31,  February  1974. 

The  Golden  Horn  is  an  estuary  which 
lies  in  a  valley  between  Old  Istanbul 
and  Pera,  and  receives  water  from  the 
Alibey  and  Kagithane  creeks.  The  Golden 
Horn  was  once  a  recreation  area  and 
supported  a  fishery;  now  it  is  an  open 
sewer.  It  receives  untreated  domestic 
sewage  from  a  population  of  600,000 
and  large  volumes  of  industrial  waste. 
Sources  of  pollution,  estuary  circu¬ 
lation,  siltation  and  filling  problems, 
and  biological  and  bacteriological  con¬ 
ditions  in  the  estuary  are  described. 
Projects  for  water  supply  and  waste 
water  disposal  of  the  Greater  Istanbul 
area  are  underway,  and  2  large  channels 
will  be  built  on  both  sides  of  the  Golden 
Horn  to  collect  all  the  waste  water  and 
industrial  waste  and  carry  it  to  the 
Sea  of  Marmara.  A  connection  of  the 
Kagithane  valley  tributary  end  of  the 
Golden  Horn  estuary  to  the  Blrck  S~a  is  a 
future  possible  solution. 

Keen,  K.  A  Survey  of  Dispersion  Coeffi¬ 
cients  for  Estimating  Pollutant  Trans¬ 
port.  Grumman  Aerospace  Corporation, 
Grumman  Research  Department  Memorandum 
RM-562,  December  1972. 

Originally  submitted  to  C.W.  Post  College 
in  May  1971  as  a  partial  requirement  for 
a  M.  S.  degree  in  Marine  Science.  The 
fate  of  pollutants  discharged  into  any 
body  of  water  represents  one  of  today's 
most  pressing  problems.  Once  discharged, 
these  pollutants  are  distributed  primar¬ 
ily  by  advection  and  turbulent  diffusion. 
To  estimate  the  magnitude  of  this  latter 
mechanism,  a  determination  of  the  turbu¬ 
lent  dispersion  coefficient  is  necessary. 
A  survey  is  presented  of  recent  attempts 
to  define  this  coefficient  for  coastal 
regions,  rivers,  and  estuaries.  Refer¬ 
ences  (17  items). 


Kennedy,  C.  Cleaning  Up  a  River.  UNDER¬ 
WATER  NATURALIST,  vol.7,  No. 4,  p.4-12, 
November  1972. 

Results  of  a  study  to  determine  the 
amount  of  pollution  in  Navesink  River 
in  Monmouth  County,  New  Jersey,  are 


presented.  Samples  were  analyzed  for 
phosphate-P,  nitrite-N,  Fe,  DO,  tempera¬ 
ture,  salinity,  conductivity,  and  types 
of  planktonic  organisms.  Information  on 
the  location  and  natural  history  of  the 
river  is  provided.  The  history  of  popu¬ 
lation  growth  in  the  area  surrounding  the 
river  and  the  resulting  increase  in  sew¬ 
age  disposal  into  the  river  are 
discussed . 


Ketchum,  B.H.  Population,  Resources,  and 
Pollution  and  Their  Impact  on  the  Hudson 
Estuary.  Hudson  River  Colloquium.  An* 
nals  of  the  New  York  Academy  of  Sciences, 
vol.250,  p. 144-156,  May  24,  1974.  This 
paper  presents  results  of  a  preliminary 
survey  of  pollution  in  the  estuary  and 
indicates  procedures  necessary  to  restore 
the  estuary  to  normal  useful  condition. 
References  (13  items). 


Kim,  H.H.,  and  Hickman,  G.D.  An  Airborne 
Laser  Fluorosensor  for  the  Detection  of 
Oil  on  Water.  Second  Joint  Conference 
on  Sensing  of  Environmental  Pollutants, 
Washington,  D.C.,  December  10-12,  1973, 
p.369-371.  (See  annotation  in  Section 
VII.) 


Klemas,  V.  Remote  Sensing  of  Coastal 
Pollutants.  Delaware  University,  Col¬ 
lege  of  Marine  Studies,  1978.  National 
Aeronautics  and  Space  Administration, 
CR-157586.  (See  annotation  in 
Section  VII.) 


Klemas,  V.  Remote  Sensing  of  Coastal 
Wetland  Vegetation  and  Estuarine  Water 
Properties.  Estuarine  Processes; 

Volume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p. 381-403.  (See 
annotation  in  Section  VII.) 


Klemas,  V.,  and  Polis,  D.F.  Remote  Sens¬ 
ing  of  Estuarine  Fronts  and  Their  Effects 
on  Pollutants.  PHOTOGRAMMETRIC  ENGI¬ 
NEERING  AND  REMOTE  SENSING,  vol.43,  No. 5, 
p.599-612,  May  1977.  (See  annotation  in 
Section  VII.) 


Klemas,  V.,  and  Polis,  D.F.  A  Study  of 
Density  Fronts  and  Their  Effects  on 
Coastal  Pollutants.  REMOTE  SENSING  OF 
ENVIRONMENT,  vol.6,  No. 2,  p.95-126,  1977. 
(See  annotation  in  Section  VII.) 


Klemas,  V.,  Davis,  G. ,  and  Wang,  H. 
Monitoring  Estuarine  Circulation  and 
Ocean  Waste  Dispersion  Using  an 
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Int  grated  Satellite-Aircraft-Drogue  Ap¬ 
proach-  Proceedings  of  the  Interna¬ 
tional  Conference  on  Environmental  Sens¬ 
ing  and  Assessment,  Las  Vegas,  Nevada, 
September  14-19,  1975,  vol . I .  (See 
annotation  in  Section  VII.) 


Kiemas,  V.,  Otley,  M.,  Wethe,  C.»  et  al. 
Monitoring  Coastal  Water  Properties  and 
Current  Circulation  with  Spacecraft. 
Second  Joint  Conference  on  Sensing  of  En¬ 
vironmental  Pollutants,  Washington,  D.C., 
December  10-12,  1973,  p.343-354.  (See 
annotation  in  Section  VII.  ) 


Koyama ,  H.,  and  Ochiai,  H.  Studies  on  the 
Coastal  Oceanography  in  the  Vicinity  of 
Fukuyama,  Hiroshima  Pref  I.  Distribu¬ 
tion  Patterns  of  Temperature,  Chlorinity, 
pH  and  Inorganic  Nutrient  (Phosphate-P , 
Ammonia-N,  Nitrite-N,  Nitrate-N)  Contents 
of  Sea  Water  in  Early  Februaiy,  1968. 
Hiroshima  Daigaku.  Sui-Chikusangakubu , 
Fukuyama,  Japan.  Hiroshima  Daigaku  Sui- 
Chikusangakubu  Kiyo,  vol. 11,  No.l,  p.65- 
77,  July  1972.  (In  Japanese.)  (See 
annotation  in  Section  VIII.) 


Kramer,  G.R.  Predicting  Reaeration  Coef¬ 
ficients  for  Polluted  Estuary.  Journal 
of  the  Environmental  Engineering  Divi¬ 
sion,  Proc.  ASCE,  vol. 100,  No.EEl,  p.77- 
92,  February  1974.  (See  annotation  in 
Section  I) 


Kuo,  A.Y.  A  Model  of  Tidal  Flushing  for 
Small  Coastal  Basins.  Proceedings  of 
the  Conference  on  Environmental  Modeling 
and  Simulation,  April  19-22,  1976,  p.543 
547.  U.  S.  Environmental  Protection 
Agency,  EPA  600/9-76-016,  July  1976. 

(See  annotation  in  Section  VI.) 


Kuo,  C.Y.  Effects  of  Salinity  on  Turbu¬ 
lent  Diffusion  of  Pollutants.  Water  Re¬ 
sources  Research  Institute,  Research  Cen¬ 
ter,  University  of  Puerto  Rico,  Mayaguez, 
UPRICO-WRRI -PR-73-74,  December  1973. 

Due  to  the  spatial  variation  of  salinity 
in  estuaries  and  coastal  waters,  a  study 
was  made  in  the  laboratory  of  the  molecu¬ 
lar  and  the  turbulent  diffusion  process 
in  the  fluid  media  with  various  salinity. 
Dye  diffusions  were  performed  in  salt  wa¬ 
ter  of  known  concentrations  to  simulate 
the  dispersion  of  pollutant  in  tidal  wa¬ 
ters.  Both  the  turbulent  and  the  molecu¬ 
lar  diffusion  coefficient  increase  as  the 
salinity  increases.  The  variation  of  the 
turbulent  diffusion  coefficient  is  ap¬ 
proximately  linear  with  respect  to  the 
salinity.  However,  the  molecular  dif¬ 
fusion  coefficient  tends  to  change 


uonliuearly  with  the  salinity.  The 
turbulent  diffusion  rate  is  rather  uni¬ 
form  with  comparison  to  the  molecular 
diffusion  rate.  References  (3  items). 


Laevastu,  T.,  Clancy,  M.  and  Stroud,  A. 
Computation  of  Tides,  Currents  and  Dis¬ 
persal  of  Pollutants  in  Lower  Bay  and  Ap¬ 
proaches  to  New  York  with  Fine  Medium 
Grid  Size  Hydrodynami ca 1-Nuraer i ca 1 
Models.  Part  3.  Env i ronmenta 1  Predic¬ 
tion  Research  Facility  (Navy),  Monterey, 
California,  Technical  Note  No. 3-74, 
January  1974.  (See  annotation  in 
Section  VI . ) 


Laevastu,  T.,  Callaway,  R-,  Stroud,  A., 
et  al.  Computation  of  Tides,  Currents, 
and  Dispersal  of  Pollutants  in  the  New 
York  Bight  from  Block  Island  to  Atlantic 
City  with  Large  Grid  Size,  Single  and 
Two -Layer  Hydrodynami ca 1 -Numerica 1 
Models.  Part  4.  Environmental  Predic¬ 
tion  Research  Facility  (Navy),  Monterey, 
California,  Technical  Note  No. 4-74, 
January  1974.  (See  annotation  in 
Section  VI . ) 


Lean,  G.H  ,  and  Weare,  T.J.  Modeling 

Two-Dimensional  Circulating  Flow.  Jour¬ 
nal  of  the  Hydraulics  Division,  Proceed¬ 
ings,  ASCE,  vol. 105,  No.HYl,  p.17-26, 
January  1979-  (See  annotation  in 
Sect  ion  VI . ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  Compari¬ 
son  of  Observed  Estuarine  Tide  Data  with 
Hydraulic  Model  Data  by  Use  of  Cross- 
Spectral  Density  Functions.  The  New 
York  City  Rand  Institute,  R-1612-NYC, 
September  1974.  (See  annotation  in 
Sect  ion  VI . ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VI, 
Simulation,  Observation,  and  State  Esti¬ 
mation.  The  New  York  City  Rand  Insti¬ 
tute,  R-1586-NYC,  September  1974.  (See 
annotation  in  Section  VI.) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VII, 

A  Hindcast.  Rand  Institute,  New  York 
City,  R- 1 7 74-NYC ,  July  19  75 

This  report  describes  a  hindcast  ot  post  - 
ra instorm  col i form  bacteria  distributions 
in  Jamaica  Bay  made  by  use  of  a  water- 
<jual  ty  simulation  model  of  that  bay  and 
models  of  the  surrounding  drainage  basins 
on  the  basis  of  tide,  wind,  and  rainfall 
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data.  That  hindcast  is  then  compared 
with  coliform  estimates  obtained  by  field 
sampling.  Although  the  investigators  did 
not  have  access  to  the  results  of  the 
field  sampling  until  the  hindcast  was 
completed,  the  estimates  obtained  by 
simulation  agree  well  with  the  estimates 
from  field  data.  It  is  concluded  that 
the  models  used  here  are  capable  of  mak¬ 
ing  predictions  for  engineering  assess¬ 
ments.  References  (10  items). 


Leendertse,  J. J. ,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
£stuaries  and  Coastal  Seas:  Volume  VIII, 
An  Engineering  Assessment-  The  New  York 
City  Rand  Institute,  R-1 79 l -NYC,  December 
1975. 

This  report  presents  an  assessment  of  the 
impact  on  water  quality  of  a  hurricane 
barrier  across  Rockaway  Inlet,  Jamaica 
Bay,  New  York.  A  Numerical  water- 
quality  simulation  model  was  used  to  sim¬ 
ulate  present  conditions  and  conditions 
with  the  barrier  plans.  The  main  cri¬ 
teria  used  for  assessing  changes  in  water 
quality  were  the  net  circulation  in  the 
bay,  distribut ions  of  coliform  bacteria, 
and  distribution  of  chlorides,  and  dis¬ 
solved  oxygen.  Some  results  of  the  study 
were:  (a)  The  proposed  hurricane  barrier 

plans  cause  slight  phase  retardation  in 
the  tidal  propagation  in  the  Jamaica  Bay 
system,  (b)  the  proposed  barrier  plans 
create  no  significant  change  in  the 
transient  (short-term)  dispersion  and 
transport  of  pollutants  such  as  coliform 
bacteria  discharged  in  the  bay,  and  (c) 
the  construction  of  the  barrier  will  in¬ 
duce  only  insignif icant  changes  in  the 
chloride  concentration  and  distributions. 
References  (8  items). 


Lehmann,  E.J.  Sewage  Effects  in  Marine 
and  Estuarine  Envi ronments ;  A  Bibliog¬ 
raphy  with  Abstracts.  National  Tech¬ 
nical  Information  Service,  Springfield, 
Va.,  1974. 

Period  covered  1964  -  May  1974.  Bib¬ 
liography  contains  112  selected  abstracts 
of  research  reports  retrieved  using  the 
NTIS  on-line  search  system  -  NTISearch. 
The  topics  cover  the  effects  of  sewage 
effluents  and  sludge  upon  marine  and  es¬ 
tuarine  environments  especially  on  their 
ecology.  Included  are  reports  dealing 
with  the  effects  on  marine  plants  and 
animals,  problems  due  to  ocean  dumping, 
dispersion  studies,  water  chemistry,  and 
other  related  topics . 


Lehmann,  E.J.,  Editor.  Thermal  Pollution. 
Part  3.  Hydrology  and  Hydrodynami cs  (A 
Bibliography  with  Abstracts).  Search 


Period  Covered  1964  -  March  1976.  Na¬ 
tional  Technical  Information  Service, 
Springfield,  Va . ,  March  1976.  NTIS/PS- 
76/0130  (Supersedes  NTIS/PS-75/220) . 

All  aspects  of  the  hydrology  and  hydro¬ 
dynamics  of  heated  effluents  are  covered 
in  this  bibliography  of  Federally-funded 
research,  including  mixing,  diffusion, 
modeling,  heat  transfer,  and  flow.  (This 
updated  bibliography  contains  177  ab¬ 
stracts,  53  of  which  are  new  entries  to 
the  previous  edition.) 

Lepetit,  J.-P.,  Cazenave,  M.,  and  Davesne, 
M.  Complementari te  des  modeles  physique 
et  roathemat ique  pour  1* etude  de 
1 ' echauf fement  d’un  estuaire  sur  un  site 
de  centrale  electrique.  Proceedings, 
XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.3,  Paper  C22.  (In  French.)  (See 
annotation  in  Section  VI.) 


Love,  P.  Estuary  &  Foreshore  Planning  in 
Christchurch.  SOIL  &  WATER,  vol.14, 

No. 5,  p. 18-19,  October  1978.  (See  anno¬ 
tation  in  Section  V.) 


Maddock,  L.,  and  Pingree,  R.D.  Numerical 
Simulation  of  the  Portland  Tidal  Eddies. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.6,  No. 4,  p . 353-363 ,  April  1978. 

(See  annotation  in  Section  VI.) 


Martin,  J.M.,  Meybeck,  M. ,  Salvadori,  F., 
et  al.  Pollution  chimique  des  estu- 
aires:  etat  actuel  des  connaissances ; 

revue  bibl iographique  arretee  en  juin 
1974  (Chemical  Pollution  of  Estuaries: 
Present  State  of  Knowledge;  Bibliographic 
Review  Ending  June  1974).  Publications 
du  Centre  National  pour  1 ' Exploi tat i on 
des  Oceans  (CNEXO)  Serie:  Rapports 
scienti f iques  et  techniques  No. 22,  1976. 
(In  F rench . ) 

Literature  includes  information  on 
pollution  of  estuary  systems  in  the  USA, 
Great  Britain,  France,  etc.  Reviews 
pollution  by  metals,  radio-nuclides, 
chlorodiphenyls ,  hydrocarbons,  etc., 
modeling  pollution,  and  related  subjects. 


Mattis,  W.E.,  and  Klafter,  R.D.  Optimal 
Waste  Discharge  in  Estuaries  and  Bays. 
International  Federation  of  Automation 
Control,  World  Congress,  5th,  held  in 
Paris,  France,  June  12-17,  1972,  Proceed¬ 
ings,  Part  3,  Paper  9.2. 

The  optimal  waste  loading  in  order  to 
meet  a  specified  water  quality  goal  is 
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found  for  a  class  of  estuaries  exhibiting 
zero  freshwater  flow.  The  distributed 
parameter  models  of  the  estuary  are  de¬ 
rived  and  the  response  of  DO  deficit  to  a 
discharge  of  waste  material  is  expressed 
in  the  form  of  integral  operators,  where 
the  kernels  are  Green's  functions.  Using 
functional  techniques  a  minimization 
problem  is  formulated  and  the  condition 
for  a  minimum  in  the  form  of  a  Fredholm 
equation  is  presented.  Since  the  problem 
formulation  includes  transient  effects,  a 
water  quality  goal  which  is  a  function  of 
distance  as  well  as  time  can  be  handled 
easily.  Also,  because  the  discharge 
function  is  distributed  over  distance, 
attainment  of  the  water  quality  goal  is 
maximized.  This  is  in  contrast  to 
existing  discharge  configurations,  con¬ 
sisting  of  scattered  point  discharges, 
where  the  goal  can  be  met  without  viola¬ 
tion  only  in  segments  of  the  estuary.  In 
addition,  the  representation  of  the  re¬ 
sponse  of  DO  deficit  by  integral  opera¬ 
tors  allows  the  DO  deficit  profile  to  be 
computed  readily  for  any  waste  loading, 
including,  the  optimal  discharge.  Refer¬ 
ences  ( 14  items ) . 


Mavrigian,  G. ,  Sarikelle,  S.,  and 

Carpenter,  J.W.  Circulation  Patterns 
Behind  a  Porous  Breakwater.  Sixth  An¬ 
nual  Offshore  Technology  Conference,  May 
6-8,  1974,  Houston,  Texas,  Preprints, 
vol.II,  Paper  No.  OTC  2123,  p.943-950. 
(See  annotation  in  Section  VI.) 


May,  E.B.  Environmental  Effects  of  Hy¬ 
draulic  Dredging  in  Estuaries.  ALABAMA 
MARINE  RESOURCES  BULLETIN,  No. 9,  p.1-85, 
April  1973.  (i>ee  annotation  in 
Section  V. ) 


McChesney,  S.W.,  and  Edge,  B.L.  A  Mathe¬ 
matical  Model  for  Water  Quality  Evalua¬ 
tion  in  the  South  Carolina  Grand  Strand. 
Water  Resources  Research  Institute,  Clem- 
son  University,  South  Carolina,  Report 
No. 45,  September  1976.  (See  annotation 
in  Sect  ion  VI . ) 


McDowell,  D.M.,  and  O'Connor,  B.A.  Hy¬ 
draulic  Behaviour  of  Estuaries.  John 
Wiley,  New  Fork,  1977.  (See  annotation 
in  Section  1 . ) 


McKay,  J.H.  The  Hydraulic  Model  of  Chesa¬ 
peake  Bay.  Estuarine  Processes;  Volume 
II,  Circulation,  Sediments,  and  Transfer 
of  Material  in  the  Estuary,  edited  by 
Martin  Wiley.  New  York,  Academic  Press, 
1977,  p.404-415.  (See  annotation  in 
Section  VI . ) 


Merefielu,  J.R.  Barium  Bu>‘d-l'p  in  the 
Teign  Estuary.  MARINE  POLLUTION  BULLE¬ 
TIN,  vo  1  .  7  ,  No.  H  ,  p.  214-4!  16. 

Accumulations  ol  barium  occur  in  the 
River  Teign,  in  south-west  England,  and 
its  estuary,  largely  in  the  form  of 
barytes.  These  concentrations  are  de¬ 
rived  from  weathering  in  the  Teign  Valley 
orefield,  an  area  of  mineralization 
scattered  with  mine  dumps.  It  appears 
that  although  barium  values  may  increase 
in  the  upper  tontines  of  tin-  estuary  the 
net  effect  on  lower  reaches  will  he  neg¬ 
ligible.  B i b 1 i ography  (9  items). 

Millard,  J.P.,  Arvesen,  J.C.,  Lewis,  P.L., 
et  al.  Video  Systems  tor  Real-Time  (>i  1 - 
Spill  Detection.  Second  Joint  Confer¬ 
ence  on  Sensing  of  Environmental  Pollut¬ 
ants,  Washington,  D.C.,  December  10-12, 
1973,  p. 355-361.  (See  annotation  in 
Sect  ion  V 1 1 .  ) 


Mills,  B.C.  Coast  Guard  Airborne  Remote 
Sensing  System.  Second  Joint  Conference 
on  Sensing  of  Environmental  Pollutants, 
Washington,  D.C.,  December  10-12,  1973, 
p.363-367.  (See  annotation  in  Section 
VII  .  ) 


Mohr,  A . W .  Energy  and  Pollution  Concerns 
in  Dredging.  Journal  of  the  Waterways, 
Harbors  and  Coastal  Engineering  Division, 
Proc.  ASCE,  vol.101,  No.WW4,  p.405-417, 
November  1975.  (See  annotation  in 
Sect  ion  V  .  ) 


Moulder,  D.S.,  and  Varley,  A.  A  Bibliog¬ 
raphy  on  Marine  and  Estuarine  Oil  Pollu¬ 
tion.  The  Laboratory  of  the  Marine  Bio¬ 
logical  Association  of  the  United  King¬ 
dom,  Citadel  Hill,  Plymouth,  Devon. 
September  1971. 

This  bibliography  contains  references  to 
almost  1100  papers  on  marine  and  estua¬ 
rine  oil  pollution  published  over  the 
past  100  years.  Papers  on  the  effects  of 
oil  pollution  on  sea  birds  have  not  been 
inc 1 uded . 


Moulder,  D.S.,  and  Varley,  A.  A  Bibliog¬ 
raphy  on  Marine  and  Estuarine  Oil  Pollu¬ 
tion;  Supplement  1.  Marine  Pollution 
Information  Centre,  Marine  Biological 
Association  of  the  United  Kingdom,  Cita¬ 
del  Hill,  Plymouth,  Devon,  June  1975. 

Contains  an  additional  1200  references  on 
marine  and  estuarine  oil  pollution  col¬ 
lected  since  1971.  Papers  on  the  effects 
of  oil  pollution  on  seabirds,  on  the 
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legal,  economic  and  social  aspects  and  on 
pollution  schemes,  have  been  excluded. 


Mumola,  P.B.  Multiwavelength  Laser  In¬ 
duced  Fluorescence  of  Algae  in-vivo :  A 
New  Remote  Sensing  Technique.  Second 
Joint  Conference  on  Sensing  of  Environ¬ 
mental  Pollutants,  Washington,  D.C., 
December  10-12,  1973,  p.53-63.  (See 
annotation  in  Section  VII.) 


Munday,  J.C.,  Jr.,  Byrne,  R.J.,  Welch, 
C.S.,  et  al.  Applications  of  Remote 
Sensing  to  Estuarine  Problems.  Annual 
Report  No. 3.  Virginia  Institute  of 
Marine  Science,  December  1975.  (See 
annotation  in  Section  VII.) 


Munday,  J.C. ,  Jr.,  Gordon,  H.H.,  Welch, 
C.S.,  et  al.  Applications  of  Remote 
Sensing  to  Estuarine  Management.  Annual 
Report  No. 4.  Virginia  Institute  of 
Marine  Science,  July  1976.  (See  annota¬ 
tion  in  Section  VII.) 


Murfee,  G.W. ,  Fruh,  E.G.,  and  Masch, 

F.D.,  Jr.  Establishment  of  Operational 
Guidelines  for  Texas  Coastal  Zone  Manage¬ 
ment:  Interim  Report  on  Estuarine  Model¬ 

ing.  University  of  Texas  at  Austin,  May 
1973.  (See  annotation  in  Section  VI.) 


National  Research  Council,  Geophysics  of 
Estuaries  Panel.  Estuaries,  Geophysics, 
and  the  Environment.  National  Academy 
of  Sciences,  Washington,  D.C.,  1977. 

Contents:  Longitudinal  Circulation  and 

Mixing  Relations  in  Estuaries,  by 
Charles  B.  Officer.  Lateral  Circulation 
Effects  in  Estuaries,  by  Keith  R.  Dyer. 
River  Plumes  and  Estuary  Fronts,  by 
Richard  W.  Garvine.  Fjord  and  Salt-Wedge 
Circulation,  by  Maurice  Rattray,  Jr. 
Turbulent  Processes  in  Estuaries,  by 
Kenneth  F.  Bowden.  The  Coastal  Boundary 
Layer,  by  Gabriel  T.  Csanady.  Water- 
Quality  Analyses  of  Estuarine  Systems,  by 
Donald  J.  O’Connor,  Robert  V.  Thomann, 
and  Dominic  M.  Di  Toro.  Real-Time  Models 
for  Salinity  and  Water-Quality  Analysis 
in  Estuaries,  by  Donald  R.  F.  Harleraan. 
Nutrient  and  Particulate  Matter  Budgets 
in  Urban  Estuaries,  by  H.  James  Simpson, 
Susan  C.  Williams,  Curtis  R.  Olsen,  and 
Douglas  E.  Hammond.  Suspended  Sediment 
Transport  and  the  Turbidity  Maximum,  by 
Ronald  J.  Gibbs.  The  Physical  Character¬ 
istics  and  Environmental  Significance  of 
Fine-Sediment  Suspensions  in  Estuaries, 
by  Robert  R.  Kirby  and  W.  R.  Parker.  The 
Fate  of  Metals  in  Estuaries,  by  Karl  K. 
Turekian.  Bibliographies. 


Nece,  R.E. ,  and  Knoll,  C.R.  Flushing  and 
Water  Quality  Characteristics  of  Small- 
Boat  Marinas.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 40, 

June  1974. 

Tide  induced  circulation  patterns  and 
gross  flushing  characteristics  of  two 
small-boat  marinas  are  compared  with 
field  observations  of  currents  and  water 
quality  within  the  marinas.  Both  marinas 
had  comparable  geometries,  gross  flushing 
characteristics,  and  water  quality. 

There  was  not  sufficient  difference  be¬ 
tween  the  two  marinas  studied  to  verify 
how  well  small-scale  hydraulic  models  may 
be  used  as  predictors  of  overall  quality 
within  a  particular  marina.  Water  qual¬ 
ity  parameters  sampled  and  reported  for 
the  period  June - Sep tembe r ,  1973,  are  tem¬ 
perature,  dissolved  oxygen,  nitrate,  pH, 
and  chlorophyll  a,  the  latter  used  as  an 
index  of  total  biomass  in  the  water  col¬ 
umn.  Comparable  data  were  taken  at  a 
lake  marina,  for  comparison  between  salt 
and  fresh  water  environments.  A  sampling 
procedure  is  suggested  for  obtaining 
standardized  descriptions  of  the  quality 
of  water  within  a  marina  as  compared  to 
the  quality  of  ambient  waters.  The  sug¬ 
gested  approach  is  conservative,  being 
based  on  maximum  detention  times  of  water 
within  the  marina,  and  incorporates  samp¬ 
ling  at  that  time  on  the  tidal  cycle  when 
spatial  variations  in  local  exchange  and 
water  quality  within  the  marina  basin  are 
minimum.  Bibliography  (22  items). 

Nece,  R.  E.,  Welch,  E.B.,  and  Reed,  J.R. 
Flushing  Criteria  for  Salt  Water  Marinas. 
Charles  W.  Harris  Hydraulics  Laboratory, 
University  of  Washington,  Seattle,  Tech¬ 
nical  Report  No. 42,  June  1975- 

Water  quality  problems,  such  as  noticea¬ 
ble  densities  of  plankton  algae  and  sub¬ 
sequent  reduction  in  dissolved  oxygen 
content,  were  observed  in  only  one  of 
four  studied  marinas.  A  plankton  algal 
bloom  reached  at  least  25  M8/^  C^1  a  in 
one  section  of  Lagoon  Point  Marina  and 
was  followed  by  dissolved  oxygen  content 
as  low  as  2  mg/ ft.  This  occurred  in  one 
section  of  the  poorly  flushed,  closed  end 
of  the  marina.  From  these  observations, 
and  an  assumed  maximum  plankton  growth 
rate  of  100%  per  day,  NO^N  as  the  limit¬ 
ing  nutrient  and  50%  of  surface  intensity 
as  optimum  for  light,  the  expected  maxi¬ 
mum  steady  state  plankton  biomass  was 
estimated  for  varying  mixing  depths  (mean 
depth  of  marina)  and  dilution  rates.  The 
observed  plankton  biomass  was  very  close 
to  what  would  be  expected  from  a  marina 
like  Lagoon  Point  that  has  a  2.5  m  mean 
depth  and  dilution  rate  predicted  to  be 
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as  low  as  10%  per  day  in  some  sections 
from  a  physical  scale  aodel .  From  these 
findings ,  criteria  are  suggested  such 
that  to  avoid  water  quality  problems  of 
this  type  the  dilution  rate  should  be  at 
least  30%  per  day  and  the  depth  2  m.  If 
1  a  deeper,  dilution  could  be  as  low  as 
10%  per  day,  but  increasing  depth  to 
avoid  problems  is  probably  not  as  effec¬ 
tive  as  increasing  dilution  rate  because 
of  potentially  reduced  mixing  depths  from 
thermal  stratification  in  poorly  flushed 
deeper  situations.  Physical  scale  models 
are  considered  to  be  the  most  reliable 
method  to  determine  if  dilution  rates  for 
a  given  marina  are  acceptable,  because  of 
the  present  inadequacy  of  mathematical 
models.  Bibliography  (14  items). 


Nelson,  J.C.,  Rauschuber,  D.G. ,  and 

Tischler,  L.F.  The  Effects  of  Water  Re¬ 
sources  Development  on  Estuarine  Environ¬ 
ments.  WATER  RESOURCES  BULLETIN,  vol.9. 
No. 6,  p. 1249-1257,  December  1973. 

The  Texas  Water  Development  Board  has 
been  conducting  extensive  estuarine  data 
collection  activities  and  associated  re¬ 
search  to  determine  the  required  quantity 
and  quality  of  freshwater  inflows  neces¬ 
sary  to  maintain  various  environmental 
conditions  and  preserve  the  estuarine 
ecosystems  in  Texas.  The  1st  phase  of  an 
extensive  estuarine  research  project  is 
described,  consisting  of  defining  the  in¬ 
terrelationships  between  estuarine  eco¬ 
systems  and  fresh  water  and  nutrient  in¬ 
flows,  and  developing  and  testing  quanti¬ 
tative  simulation  techniques  which  de¬ 
scribe  these  relationships.  Physical  and 
chemical  water  quality  data  and  biologi¬ 
cal  data  on  the  estuarine  ecosystems  are 
being  collected,  compiled,  and  analyzed. 
Hydrodynamic  and  ecologic  simulation 
models  of  the  estuarine  environment  are 
being  developed.  Literature  Cited  (5 
items ) . 


and  operation  of  aquaculture  facilities 
are  discussed.  Some  pollutants  created 
by  aquaculture  operations  will  include 
both  organic  materials  and  toxic  com¬ 
pounds.  Construction  of  facilities  can 
result  in  sedimentation,  changes  in  the 
circulation  patterns,  and  interference 
with  freshwater  input  to  the  estuary. 
References  (33  items). 


Odum,  W.E.  The  Potential  of  Pollutants  to 
Adversely  Affect  Aquaculture.  Reprinted 
from  Gulf  &  Caribbean  Fisheries  Insti¬ 
tute,  vol.25,  p. 163-174 ,  1973. 

The  purpose  of  this  report  is  to  examine 
the  potential  of  pollutants  to  act  as 
limiting  factors  on  aquaculture.  Judging 
from  the  lack  of  documented  cases,  this 
has  not  been  a  serious  problem  in  the 
past.  Apparently,  this  stems  from  a 
negative  correlation  between  industrial 
development  and  aquaculture  development: 
Those  sections  of  the  world  that  have 
seen  the  greatest  industrial  advancement 
have  not  developed  extensively  in  terms 
of  aquaculture.  One  of  the  exceptions  to 
his  general  pattern  is  Japan  which,  sig¬ 
nificantly,  has  experienced  serious  in¬ 
teractions  between  industrial  polluters 
and  culture  and  inshore  fishery  opera¬ 
tions  (e.g.,  reduced  production  from 
pearl  oyster  rafts  anchored  in  polluted 
waters  and  the  Minamata  Bay  disaster). 
References  (38  items). 

Officer,  C.B.  Physical  Oceanography  of 
Estuaries.  OCEANUS,  vol.19,  No. 5, 
p.3-9,  Fall  1976.  (See  annotation  in 
Section  I.) 


Officer,  C.B.  Physical  Oceanography  of 
Estuaries  (and  Associated  Coastal 
Waters).  New  York,  John  Wiley,  1976. 
(See  annotation  in  Section  I.) 


Neumaier,  G. ,  and  Silvestro,  F.  Measure¬ 
ment  of  Pollution  Using  Multiband  and 
Color  Photography.  In  New  Horizons  in 
Color  Aerial  Photography;  Seminar  Pro¬ 
ceedings,  jointly  presented  by  The  Ameri¬ 
can  Society  of  Photogramme try  and  The 
Society  of  Photographic  Scientists  and 
Engineers,  June  9-11,  1969,  New  York 
City,  p.47-58.  (See  annotation  in 
Section  VII.) 


Odum,  W.E.  Potential  Effects  of  Aqua¬ 
culture  on  Inshore  Coastal  Waters. 
ENVIRONMENTAL  CONSERVATION,  vol . 1 ,  No. 3, 
p.225-230,  Autumn  1974. 

The  kinds  of  changes  that  might  occur  in 
coastal  waters  due  to  the  construction 


Ohlmeyer,  F. ,  and  Berndt,  D.  Field  and 
Model  Data  of  Spreading  in  Estuaries. 
Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol. Ill,  1975,  Chap¬ 
ter  137  (p.2357-2367).  (See  annotation 
in  Section  VI . ) 


Oil  and  Estuary  Pollution  Control:  A 

Quick  Look  at  Some  Developments.  WATER 
&  WASTE  TREATMENT,  vol. 18,  No. 7,  p.24-28, 
July  1975. 

Oil-water  separators,  application  of  the 
plate  separator,  automatic  separation  of 
oil  from  waste,  oil  slick  control,  ab¬ 
sorbents  for  land  and  water,  and  wringing 
machines  and  booms  are  discussed.  The 
1975  Conference  on  Prevention  and  Control 


Section  IV.  Contamination 


143 


of  Oil  Pollution  is  reviewed.  A  new  sal¬ 
vage  collection  boat  designed  to  combat 
floating  debris,  oil,  fuel  oil,  and  sea¬ 
weed  is  described. 


Olufeagba,  B.J.,  Flake,  R.H.,  and 

Armstrong,  N.E.  A  Boundary  Value  Ap¬ 
proach  for  Estuarine  Water  Quality  Model¬ 
ling  with  Results  for  Jamaica  Bay,  New 
York.  ECOLOGICAL  MODELLING,  vol.l, 

No.l,  p.3-30,  May  1975.  (See  annotation 
in  Section  VI . ) 


Orlob,  G.T.  Impact  of  Upstream  Storage 
and  Diversions  on  Salinity  Balance  in 
Estuaries.  Estuarine  Processes;  Volume 
II,  Circulation,  Sediments,  and  Transfer 
of  Material  in  the  Estuary,  edited  by 
Martin  Wiley.  New  York,  Academic  Press, 
1977,  p.3~17. 

Impoundment  of  runoff  and  its  diversion 
for  purposes  of  power  production,  flood 
control,  irrigation,  or  other  beneficial 
uses  usually  result  in  significant  al¬ 
teration  in  the  hydrologic  regimen  of  the 
river  system.  When  diversions  are  made 
for  in-basin  consumptive  use  or  to  extra¬ 
basin  uses,  net  flows  may  be  reduced  to 
levels  not  experienced  historically.  The 
consequences  to  water  quality,  when  these 
diversions  occur  during  periods  of  low 
downstream  flows,  may  be  such  as  to  im¬ 
pact  adversely  on  the  use  of  water  for 
agriculture.  Cases  of  special  interest 
are  the  lower  San  Joaquin  Valley  and  the 
southern  Sacramento-San  Joaquin  Delta. 
Since  the  advent  of  the  Central  Valley 
Project  in  California  in  the  mid-40,st 
the  quality  of  inflows  to  the  agricul¬ 
turally  rich  southern  Delta  has  progres¬ 
sively  declined.  Today  the  area  faces  a 
critical  shortage  of  water  of  adequate 
quality  to  sustain  agricultural  produc¬ 
tion.  Historic  changes  in  salinity  bal¬ 
ance  in  the  estuarial  zone  of  the 
Sacramento-San  Joaquin  Delta  are  re¬ 
viewed.  Selected  examples  of  upstream 
flow  manipulation  are  presented  to  show 
how  the  salinity  balance  of  the  estuarial 
system  can  be  most  effectively  managed. 
References  (1  item). 
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Section  I.) 
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Pulpmill  Effluent  on  Dissolved  Oxygen  in 
a  Stratified  Estuary--I.  Empirical  Ob¬ 
servations.  WATER  RESEARCH,  vol.7, 

No. 4,  p , 503-514 ,  April  1973. 


Pulpmill  effluent  discharged  at  the  sur¬ 
face  in  Alberni  Inlet  in  British  Colum¬ 
bia,  Canada,  prevents  0^  production  in 
the  stratum  immediately  beneath  the  halo- 
cline  by  restricting  light  penetration. 
This  stratum  is  the  source  of  marine 
water  for  entrainment  in  the  ha  Iodine 
and  to  the  upper  mixed  zone.  This  situa¬ 
tion  cannot  be  remedied  by  removal  of  BOD 
from  the  pulpmill  effluent;  rather,  the 
staining  properties  must  be  diminished  or 
removed.  References  (22  items).  For 
Part  II  see  under  Sibert,  J. ,  in  Sec¬ 
tion  IV. 


Parsons,  T.V.,  and  Fisher,  R.A.  Experi¬ 
ence  with  Radioisotope  Tracing  in  Local 
Tidal  Waters.  WATER  POLLUTION  CONTROL, 
vol.76,  No.l,  p.59-64,  1977.  (See 
annotation  in  Section  VII.) 


Patel,  B.,  Mulay,  C.D.,  and  Ganguly,  A.K. 
Radioecology  of  Bombay  Harbour  —  A  Tidal 
Estuary.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.3,  No.l,  p.13-42,  January 
1975.  (See  annotation  in  Section  VIII.) 


Paulson,  R.W.  Estuarine  Studies.  Earth 
Resources  Aircraft  Program  Status  Review, 
Volume  III  -  Hydrology,  Oceanography,  and 
Sensor  Studies,  Section  24;  Presented  at 
the  NASA  Manned  Spacecraft  Center, 
Houston,  Texas,  September  16  to  18,  1968. 
(See  annotation  in  Section  VII.) 


Pearce,  B.R. ,  and  Christodoulou,  G.C. 
Application  of  a  Finite  Element  Disper¬ 
sion  Model  for  Coastal  Waters.  Proceed¬ 
ings,  XVIth  Congress  of  tbe  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.l.  Paper  A4.  (See  annotation  in 
Section  VI . ) 


Pearson,  C.R. ,  and  Carter,  L.  The  Appli¬ 
cation  of  Simple  Models  for  the  Predic¬ 
tion  of  Effluent  Dispersal  in  Estuaries. 
EFFLUENT  AND  WATER  TREATMENT  JOURNAL, 
vol.12.  No. 9,  p.472-474,  September  1972. 

Considers  some  ways  to  determine  the 
amount  of  water  available  for  effective 
dilution  and  the  amount  of  dilution  the 
effluent  will  receive.  Discusses  sources 
of  information,  factors  affecting  disper¬ 
sal  and  dilution  of  effluents,  discharges 
which  clear  the  estuary  in  a  single  tide, 
and  discharges  to  unstratified  estuaries 
of  long  retention  period.  References 
(2  items). 
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Sources  for  Oregon  Estuaries.  Oregon 
State  University,  Sea  Grant  College  Pro¬ 
gram,  May  1974.  (See  annotation  in 
Section  VIII.) 


Phillips,  D.J.H.  The  Use  of  Biological 
Indicator  Organisms  to  Monitor  Trace 
Metal  Pollution  in  Marine  and  Estuarine 
Environments  -  A  Review.  ENVIRONMENTAL 
POLLUTION,  vol.13.  No. 4,  p. 281-317, 

August  1977. 

The  use  of  biological  indicator  organisms 
to  define  areas  of  trace  metai  pollution 
appears  most  attractive,  as  these  organ¬ 
isms  not  only  concentrate  metals  from 
water,  allowing  inexpensive  and  rela¬ 
tively  simple  analysis,  but  they  may  also 
represent  a  moving  time-averaged  value 
for  the  relative  biological  availability 
of  metals  at  each  site  studied.  However, 
the  use  of  indicator  organisms  introduces 
biological  variables  which  are  not  pres¬ 
ent  in  physicochemical  studies  of  water 
sediments.  These  variables  merit  con¬ 
sideration  inasmuch  as  they  may  affect 
the  results  of  in  licator  surveys  for 
trace  metals.  In  addition,  different 
indicator  organisms  measure  different 
portions  of  the  total  trace  metal  load 
on  an  ecosystem.  The  present  state  of 
knowedge  on  the  use  of  indicator  organ¬ 
isms  to  study  trace  metal  pollution  is 
reviewed,  with  particular  reference  to 
the  use  of  macroalgae,  bivalve  molluscs 
and  leleosts.  It  is  suggested  that  the 
macroalgae  and  bivalve  molluscs  are  the 
most  efficient  and  reliable  indicators 
developed  to  the  present  time.  It  is 
further  suggested  that  the  effects  of 
sampling  and  environmental  variables  have 
been  largely  overlooked,  and  that  further 
study  in  the  field  and  in  the  laboratory 
is  necessary  before  the  results  of  sur¬ 
veys  using  biological  indicator  organisms 
can  be  relied  upon.  References,  p.310- 
317. 
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Estuary;  A  Symposium  held  in  the  Rooms  of 
the  Royal  Society  of  Edinburgh,  Edinburgh 
(Scotland),  5  December  1973.  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vol.75,  Parts  1/2,  1975.  (See 
annotation  in  Section  VIII.) 


Pijanowski,  B.S.  Comparative  Evaluation 
of  In-Situ  Water  Quality  Sensors.  Sec¬ 
ond  Joint  Conference  on  Sensing  of 
Environmental  Pollutants,  Washington, 
D.C.,  December  10-12,  1973,  p.95-107. 
(See  annotation  in  Section  VII.) 


Pollock,  T.J.,  and  Wallis,  I.G.  Disper¬ 
sion  and  Tidal  Flushing  in  Hann's  Inlet. 


Geophysical  Fluid  Dynamics  Laboratory, 
Monash  University,  Clayton,  Victoria, 
Australia,  G.F.D.L.  Report  No. 45, 

Issued  November  1971,  Re-issued  August 
1974.  (See  annotation  in  Section  VIII.) 


Pollution  Criteria  for  Estuaries;  Proceed¬ 
ings  of  the  Conference  held  at  the  Uni¬ 
versity  of  Southhampton,  July  1973; 
edited  by  P.R.  Helliwell  and  J.  Bossanyi. 
John  Wiley  &  Sons,  New  York,  1975. 

Partial  Contents:  The  Tidal  Hydraulics 
of  the  Solent  and  Its  Estuaries,  by  N.B. 
Webber.  Sedimentary  Process  Within  Estu¬ 
aries  and  Tidal  Inlets,  by  E.J.  Huroby  and 
J.N.  Dunn.  The  Pollution  of  Ports,  by 
D.R.  Houghton.  Bacter iological ,  Biologi¬ 
cal  and  Chemical  Parameters  Employed  in 
the  Forth  Estuary,  by  R.W.  Covill.  Air¬ 
borne  Sensors  for  Monitoring  Pollution, 
by  P.G,  Mott.  Techniques  for  Pollution 
Control  in  Estuarial  Waters,  by  D.W. 
Mackay.  Factors  Affecting  Slick  Forma¬ 
tion  at  Marine  Sewage  Outfalls,  by  J.R. 
Newton.  Planning  the  Pollution  Budget  of 
an  Estuary,  by  R.E.  Lewis  and  R.R. 
Stephenson.  Experiences  in  Estuary  Moni¬ 
toring,  by  T.L.  Sl.dW.  References  and 
discussions . 


Porter,  E.  Pollution  in  Four  Industrial¬ 
ized  Estuaries.  HMSO,  London,  1973. 

98p. 

This  study  is  a  complement  to  the  Third 
Report  of  the  standing  Royal  Commission 
on  Environmental  Pollution,  ’’Pollution  in 
some  British  estuaries  and  coastal 
waters.”  It  looks  in  detail  at  the  estu¬ 
aries  of  the  Tees,  Mersey,  Humber  and 
Clyde  at  the  changes  in  population  and 
industry  in  the  areas  bordering  the  estu¬ 
aries,  and  at  the  effects  of  these 
changes  upon  water  quality.  In  each  case 
the  early  history  of  population  and  in¬ 
dustry  is  reviewed  only  briefly,  and  the 
period  of  the  main  study  is  from  1930  to 
the  present  day.  1930  is  a  reasonable 
date  from  which  to  trace  the  recent  pat¬ 
tern  of  estuarine  pollution,  since  quite 
comprehensive  surveys  of  water  quality 
were  made  in  three  of  the  four  estuaries 
in  the  late  1920‘s  and  1930’s  and  these 
provide  a  yardstick  by  which  the  results 
of  the  most  recent  surveys  can  be  evalu¬ 
ated.  References  and  bibliography 
(33  items). 
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persion  Characteristics  of  Steelworks’ 
Effluents  Discharging  to  the  Tees  Estu¬ 
ary.  WATER  POLLUTION  CONTROL,  vol.74, 
No . 1 ,  p.63-78,  1975. 
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Paper  describes  the  results  of  an  inves¬ 
tigation  into  this  waste  water  with  par¬ 
ticular  emphasis  on  (a)  its  metal  con¬ 
tent,  (b)  its  dispersion  in  the  estuary, 
and  (c)  its  possible  significant  contri¬ 
bution  to  overall  estuarine  and  marine 
pollution.  References  (8  items).  With 
discussion. 


Pritchard,  D.W.  Distribution  of  Contami¬ 
nants  and  Excess  Heat  in  the  Bush  River 
and  Romney  Creek  from  the  Proposed  Perry¬ 
man  Electric  Power  Plant.  Chesapeake 
Bay  Institute,  The  Johns  Hopkins  Univer¬ 
sity,  Special  Report  58,  Reference  76-13, 
September  1976. 

Report  evaluates  the  effects  of  the  hy¬ 
drography  of  the  Bush  River  and  Romney 
Creek  on  the  distribution  of  contaminants 
and  excess  heat  which  might  result  from 
the  discharge  of  cooling  tower  blowdown 
water  from  the  proposed  generating  sta¬ 
tion.  Since  the  design  specifications 
for  the  cooling  tower,  i.e.,  the  source 
of  makeup  water  and  the  point  of  dis¬ 
charge  of  blowdown  water,  have  not  been 
finalized,  four  cases  are  considered 
covering  discharges  to  the  Bush  River, 
Romney  Creek  and  the  Bay  proper  and 
covering  both  the  Bush  River  and  the 
Susquehanna  River  as  alternate  sources  of 
makeup  water.  It  is  shown  that  in  no 
case  does  excess  temperature  appear  to 
have  a  significant  environmental  impact. 
With  respect  to  contaminant  dilution, 
withdrawal  of  makeup  water  from  the  Bush 
River  with  blowdown  discharge  to  the  Bay 
clearly  exerts  the  least  environmental 
impact.  References  (4  items). 


Pruter,  A.T.,  and  Alverson,  D.L.,  Editors. 
The  Columbia  River  Estuary  and  Adjacent 
Ocean  Waters;  Bioenvi ronmental  Studies. 
University  of  Washington  Press,  Seattle 
and  London,  1972.  868p. 

The  thirty-three  studies  included  in  this 
volume,  carried  out  by  the  University  of 
Washington,  Oregon  State  University, 
Battelle  Memorial  Institute,  and  the  Na¬ 
tional  Marine  Fisheries  Service  of  the 
National  Oceanic  and  Atmospheric  Adminis¬ 
tration,  describe  the  physical,  chemical, 
and  biological  aspects  of  the  Columbia 
River  estuary  and  adjacent  ocean  waters, 
and  measure  radionuclides  in  the  physical 
environment  and  the  biota.  These  studies 
augment  the  general  body  of  published  in¬ 
formation  on  effects  of  low-level  radio¬ 
active  wastes  introduced  into  the  envi¬ 
ronment  by  the  nuclear  reactors  at  Han¬ 
ford,  Washington,  since  they  first  began 
producing  and  extracting  plutonium  in 
1945.  In  addition  to  their  general  bear¬ 
ing  on  understanding  and  predicting  the 
fate  of  radionuclides  introduced  into  the 


environment,  these  articles  contribute 
much  information  on  the  nature  of  the 
fauna,  sediments,  and  ocean  processes  in 
the  area.  They  can  thus  serve  as  an  en¬ 
vironmental  benchmark  against  which 
changes  brought  about  by  man's  varied  ac¬ 
tivities  can  be  monitored  and  evaluated. 


Prych,  E.A. ,  and  Haushild,  W.L.  Water 
Quality  Model  of  a  Salt-Wedge  Estuary. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE, 
San  Francisco,  California,  September  3-5, 
1975,  vol.II,  p. 1138-1155.  (See  annota¬ 
tion  in  Section  VI.) 


Prych,  E.A.,  Haushild,  W.L. ,  and  Stoner, 
J.D.  Numerical  Model  of  the  Salt-Wedge 
Reach  of  the  Duwamish  River  Estuary,  King 
County,  Washington.  U.  S.  Geological 
Survey  Professional  Paper  990,  1976. 

(See  annotation  in  Section  VI.) 


Quentin,  B.  The  Effect  of  Wind  on  Cur¬ 
rents  and  Diffusion  in  Coastal  Sea  Areas. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.II I,  1975,  Chap¬ 
ter  140  (p.2391-2400).  (See  annotation 
in  Section  I . ) 
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Inland  Waters  and  Estuaries.  2d  ed. 
Van  Nostrand,  New  York,  1976.  485p. 

(See  annotation  in  Section  VIII.) 
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Estimating  Thermal  Anomaly  Areas  from  Hot 
Discharges  in  Estuaries.  University  of 
Miami,  Sea  Grant  Program,  Sea  Grant 
Special  Bulletin  No. 3,  January  1972. 

A  graphic  approach  for  the  prediction  of 
thermal  anomaly  areas  is  presented  to 
provide  a  tool  for  power  plant  design 
considerations.  The  use  of  a  nomogram  is 
described  using  the  planned  discharge  of 
thermal  effluent  (from  Florida  Power  and 
Light  Corp.)  into  Biscayne  Bay  and  Card 
Sound,  Florida,  as  an  example.  The  de¬ 
termination  of  temperature  deviations 
from  ambient,  based  on  energy  conserva¬ 
tion  principles,  can  be  conducted  with 
much  greater  precision  than  prediction  of 
absolute  temperatures.  Input  data  for 
the  graphic  procedure  are  discharge  rate 
and  temperature  anomaly.  Characteristic 
ambient  temperature  and  wind  conditions 
also  must  be  specified.  References  (7 
items) . 
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State  Phytoplankton  Model  of  Chesapeake 
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Federation,  vol.50,  No. 12,  p.2752-2770, 
December  1978.  (See  annotation  in  Sec¬ 
tion  I.) 
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terministic  Model  of  Dynamic  Eutrophic 
Estuary.  Journal  of  the  Environmental 
Engineering  Division,  Proc.  ASCE, 
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(See  annotation  in  Section  I.) 


Schofield,  W.R.,  and  Krutchkoff,  R.G. 

Stochastic  Model  of  Dynamic  Eutrophic  Es¬ 
tuary.  Journal  of  the  Environmental  En¬ 
gineering  Division,  Proc.  ASCE,  No.EE3, 
p.613-628,  June  1974.  (See  annotation 
in  Section  VI . ) 


Schrader,  H. ,  Mortenson,  P. ,  and  Dahl- 
Madsen,  K.I.  Mathematical  Modelling  of 
Thermal  Pollution  in  an  Estuary.  Pro¬ 
ceedings,  XVI th  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.4,  Paper  D23.  (See 
annotation  in  Section  VI.) 


Sedgwick,  R. ,  and  Arthur,  D.R.  A  Natural 
Pollution  Experiment:  The  Effects  of  a 
Sewage  Strike  on  the  Fauna  of  the  Thames 
Estuary.  ENVIRONMENTAL  POLLUTION, 
vol.ll,  No. 2,  p.137-160,  September  1976. 

Arising  from  the  withdrawal  of  labor  by  a 
national  union,  this  case  history  of 
acute  pollution  in  the  Thames  estuary  in 
1970  illustrates  the  complexity  of  inter¬ 
acting  parameters,  and  of  recovery  from 
the  polluted  state.  It  deals  with  the 
chemical  changes  in  the  estuary,  the  ef¬ 
fects  of  weather  conditions  on  the  hydro- 
logical  pattern,  concomitant  with  other 
physical  parameters,  and  on  the  quanti¬ 
tative  distribution  of  the  estuarine 
fauna  in  relation  to  these  variables. 

The  effects  of  the  polluting  load  on  the 
fauna  are  then  assessed  by  comparing  the 
changes  between  it  and  previous  years 
with  that  immediately  succeeding  it. 
References  (17  items). 


Segar,  D.A.  and  Cantillo,  A.Y.  Some 
Considerations  on  Monitoring  of  Trace 
Metals  in  Estuaries  and  Oceans.  Pro¬ 
ceedings  of  the  International  Conference 
on  Environmental  Sensing  and  Assessment, 
Las  Vegas,  Nevada,  September  14-19,  1975, 
vol . I . 

The  trace  metal  chemistry  of  the  coastal 
waters  of  New  York  and  New  Jersey  in  the 
vicinity  of  the  Hudson-Raritan  river  dis¬ 
charge  has  been  studied  as  part  of  the 
National  Oceanic  and  Atmospheric  Adminis¬ 
tration  (NOAA)  Marine  Ecosystems  Analysis 
(MESA)  New  York  Bight  project.  Sampling 
and  analysis  procedures  which  minimize 
contamination  and  analysis  time  were  de¬ 
veloped  for  the  determination  of  several 
dissolved  trace  metals.  The  geographical 
and  short  term  temporal  variations  of 
trace  metal  content  appear  to  be  large. 
However,  intensive  sampling  in  a  re¬ 
stricted  geographical  area  does  reveal 
the  existence  of  coherent  cells  of  water 
which  contain  anomalously  high  metal  con¬ 
centrations.  The  geographical  location 
of  these  cells  suggests  they  are  caused 
by  the  river  discharge  influence  and  by 
the  sewage  sludge  or  dredge  spoil  dump¬ 
ing.  An  appreciable  fraction  of  the 
metal  present  in  the  dissolved  phase  in 
New  York  Bight  is  not  determined  by  his¬ 
torically  preferred  analytical  tech¬ 
niques.  The  extreme  variability  of  metal 
concentrations  necessitates  extensive 
sampling  programs  if  the  processes  af¬ 
fecting  metal  introductions,  transport, 
and  removal  are  to  be  adequately  de¬ 
scribed.  Shipboard  instrumentation  is 
under  development  which  will  fulfill  this 
requirement  by  continuous  real  time  hori¬ 
zontal  profiling  of  trace  metal  concen¬ 
tration  from  a  moving  vessel.  This 
equipment  may  ultimately  be  modified  to 
perform  continuous  unattended  monitoring 
from  a  buoy  or  platform.  References 
(23  items). 


Seklon,  K.S.,  and  Binder,  R.C.  Ultrasonic 
Techniques  to  Measure  Water  Pollutants. 
Second  Joint  Conference  on  Sensing  of  En¬ 
vironmental  Pollutants,  Washington, 

D.C.,  December  10-12,  1973,  p. 177-184. 
(See  annotation  in  Section  VII.) 


Sherk,  J.A.,  O’Connor,  J.M. ,  and  Newmann, 
D.A.  Effects  of  Suspended  and  Deposited 
Sediments  on  Estuarine  Environments. 

In:  Estuarine  Research,  Volume  II: 
Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.541-558.  (See  annotation 
in  Section  II.) 
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Shindala,  A.,  Zitta,  V.L.,  and  Corey,  M.W. 
Water  Quality  Models  for  the  Pascagoula 
River  Basin;  II:  Tidal  Estuaries.  En¬ 
gineering  and  Industrial  Research  Sta¬ 
tion,  Mississippi  State  University,  May 
1973.  (See  annotation  in  Section  VI.) 


Sibert,  J. ,  and  Parker,  R.R.  Effect  of 
Pulpmill  Effluent  on  Dissolved  Oxygen  in 
a  Stratified  Estuary — II.  Numerical 

Model.  WATER  RESEARCH,  vol.7,  No. 4, 
p. 515-523,  April  1973. 

A  numerical  model  is  presented  which 
simulates  the  biological  and  physical 
processes  of  the  0^  supply  in  a  strati¬ 
fied  inlet.  The  introduction  of  pulp- 
mill  effluent  into  the  upper  layer  of  the 
inlet  causes  a  decrease  in  the  DO  concen¬ 
tration  of  the  water  due  to  blockage  of 
photosynthesis  in  the  stratum  of  water 
immediately  below  the  halocline.  Removal 
of  the  BOD  from  the  effluent  has  very 
little  effect  on  the  C>2  concentration  in 

the  upper  layer  since  the  supply  of  0^ 

from  the  lower  layer  is  blocked  by  the 
stain.  Removal  of  90%  of  the  stain  from 
the  effluent  restores  the  0^  concentra¬ 
tions  to  near  normal.  References  (16 
items).  For  Part  I  see  under  Parker, 

R.R. ,  in  Section  IV. 


Slotta,  L.S.,  Sollitt ,  C.K.,  Bella,  D.A. , 
et  al.  Effects  of  Hopper  Dredging  and 
in  Channel  Spoiling  (October  4,  1972)  in 
Coos  Bay,  Oregon.  Oregon  State  Univer¬ 
sity,  Corvallis,  July  1973.  147p. 
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Smith,  B.N.  The  Role  of  Sea  Grasses  and 
Benthic  Algae  in  the  Geochemistry  of 
Trace  Metals  in  Texas  Estuaries.  Texas 
University,  Department  of  Botany,  October 
1974.  (See  annotation  in  Section  II.) 


Smith,  R.  Coriolis,  Curvature  and  Buoy¬ 
ancy  Effects  upon  Dispersion  in  a  Narrow 
Channel.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p . 217-232 . 

The  work  of  Smith  (1976)  concerning  buoy¬ 
ant  contaminants  in  shallow  channels  is 
extended  to  include  allowance  for  curva¬ 
ture  of  the  channel  and  for  the  earth's 
rotation.  For  weak  buoyancy  the  Coriolis 
and  centrifugal  effects  lead  to  a  trans¬ 
verse  circulation  and  therefore  reduce 
the  longitudinal  dispersion  relative  to 
that  in  a  straight  non-rotating  channel. 
The  response  of  the  more  dense  fluid  to 
these  effects  is  inhibited  by  the 


proximity  of  the  channel  bed.  Thus,  it 
is  the  less  dense  fluid  that  tends  to  be 
moved  to  the  outside  curve  of  bends  and 
to  the  right  of  the  flow  direction  in  the 
Northern  Hemisphere.  For  stronger  buoy¬ 
ancy  the  transverse  density  variations 
reduce  or  even  reverse  the  circulation 
and  can  lead  to  an  increase  in  the  dis¬ 
persion.  Numerical  results  for  the  dis¬ 
persion  coefficient  are  presented  for 
channels  of  parabolic  cross-section. 
References  (17  items). 
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1978.  (See  annotation  in  Section  I.) 
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Quality  of  Surface  and  Sediment  Pore 
Water  in  Louisiana  and  Mississippi  Estu¬ 
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search  Institute,  Completion  Report 
B-009-LA,  October  1973-  (See  annotation 
in  Section  VIII . ) 


Sonu,  C.J.,  and  Wright,  L.D.  Mass  Trans¬ 
port  and  Dispersion  Off  a  Tidal  Inlet. 
Seventh  Offshore  Technology  Conference, 
Houston,  Texas,  May  5-8,  1975;  Proceed¬ 
ings,  vol.III,  Paper  No.  OTC  2383.  (See 
annotation  in  Section  I.) 


Spalding,  D.B.  Heat  and  Mass  Transfer  in 
Rivers,  Bays,  Lakes  and  Estuaries.  Im¬ 
perial  College  of  Science  &  Technology, 
London,  Mechanical  Engineering  Depart¬ 
ment,  Heat  Transfer  Section,  HTS/76/7, 
April  1976.  (See  annotation  in 
Section  VI . ) 


Spaulding,  M.  Numerical  Modeling  of  Pol¬ 
lutant  Transport  Using  a  Lagrangian  Mark¬ 
er  Partical  Technique.  National  Aero¬ 
nautics  and  Space  Administration,  Techni¬ 
cal  Memorandum  NASA  TMX-73930,  August 
1976.  (See  annotation  in  Section  VI.) 


Spaulding,  M.L.  Two-Dimensional, 

Laterally-Integrated  Estuarine  Numerical 
Water  Quality  Model.  Ph.D.  Disserta¬ 
tion,  University  of  Rhode  Island,  1972- 
(See  annotation  in  Section  VI.) 


Specialty  Conference  on  Dredging  and  Its 
Environmental  Effects;  Proceedings;  Mo¬ 
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Edited  by  Peter  A.  Krenkel,  John  Harrison 
and  J.  Clement  Burdick  III.  New  York, 
American  Society  of  Civil  Engineers, 

1976.  (See  annotation  in  Section  V). 
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Staples,  K.D.  Estuarine  Pollution  Con¬ 
trol:  Objectives  and  Priorities.  The 

Institution  of  Civil  Engineers,  Proceed¬ 
ings,  Part  1,  vol.60,  p.329-343,  August 
1976.  Discussion,  Part  1,  vol.62, 
p . 283-292 ,  May  i 977. 

The  forms  and  hydraulic  regimes  of  estu¬ 
aries  are  described,  together  with  the 
nature  and  effect  of  the  principal  pol¬ 
luting  elements  arising  from  sewage  and 
industrial  waste  discharges  on  developed 
estuaries.  The  objectives  of  pollution 
control  are  considered  with  reference  to 
modeling  techniques  and  the  development 
of  engineering  proposals  for  the  collec¬ 
tion,  treatment  and  discharge  of  pollut¬ 
ing  wastes.  The  costs  of  engineering 
works  planned  for  several  major  British 
estuaries  are  compared.  The  motivation, 
public  attitudes  and  environmental  bene¬ 
fits  attached  to  estuarine  pollution  con¬ 
trol  are  outlined,  with  possible  priori¬ 
ties  for  the  staged  implementation  of 
typical  schemes  and  discussion  of  the  na¬ 
tional  and  regional  assessment  of  priori¬ 
ties  for  estuarine  schemes.  References 
(10  items). 
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Technology  Society  Journal,  vol.3.  No. 6, 
p. 1 1-26,  November  1969.  (See  annotation 
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Louisiana.  Louisiana  State  University, 
Department  of  Marine  Sciences,  Center  for 
Wetland  Resources,  No.  LSU  SG  72  05,  Re¬ 
port  2,  1972.  (See  annotation  in  Sec¬ 
tion  VII.) 
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rents  on  Planned  Effluent  Discharge  in 
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IEEE  Conference  on  Engineering  in  the 
Ocean  Environment ,  and  Eleventh  Annual 
Meeting  of  the  Marine  Technology  Society, 
San  Diego,  California,  September  22-25, 
1975,  p . 940-943 . 


Design  construction  parameters  including 
location  for  a  proposed  sewer  outfall  off 
Chambers  Creek,  Puget  Sound,  Washington, 
were  developed  by  the  staff  of  Northwest 
Consu  1  tarit  Oceanographers  ,  Inc.  Applying 
techniques  and  computations  developed  for 
similar  projects,  basic  working  assump¬ 
tions  were  developed.  These  were  then 
tested  against  a  scaled  physical  model 
and  modified  as  required.  Finally,  all 
assumptions  and  modifications  were  evalu¬ 
ated  against  an  on-site  field  observation 
project.  Currents  at  various  levels  were 
measured  by  drogues  and  current  meters, 
one  of  which  was  a  unique  bottom-mounted 
instrument.  Strong  current  shear  at  the 
proposed  site  assures  strong  turbulence 
and  mixing.  The  receiving  waters  off 
Chambers  Creek  are  well -able  to  assimi¬ 
late  both  the  proposed  initial  and  future 
effluent  loading. 


Swartz,  R.C.  Techniques  for  Samplying  and 
Analyzing  the  Marine  Macrobenthos.  U. 

S.  Environmental  Protection  Agency,  Cor¬ 
vallis  Environmental  Research  Laboratory, 
EPA-600/ 3- 78-030,  March  1978.  (See 
annotation  in  Section  VII.) 
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the  Reaeration  Capacity  of  Streams  and 
Estuaries,  July  7-8,  1970,  Proceedings  . 
.  .  Georgia  Institute  of  Technology, 
Atlanta,  Ernest  C.  Tsiviglou,  Mark  A. 
McClanahan,  and  Walter  M.  Sanders  111. 
Environmental  Protection  Agency,  Water 
Pollution  Control  Research  Report ,  Proj¬ 
ect  16050  FOR,  January  1972.  (See 
annotation  in  Section  VII.) 
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Metals  in  Sediments  from  a  Coastal  Envi¬ 
ronment,  Tor  Bay,  England.  ESTUARINE 
AND  COASTAL  MARINE  SCIENCE,  vol.2,  No. 4, 
p. 417-424,  October  1974.  (See  annota¬ 
tion  in  Section  VIII.) 


Teubner,  M.D.,  and  Noye,  B.J.  Numerical 
Simulation  of  Tidal  and  Thermal  Propaga¬ 
tion  in  a  Shallow  Channel.  Fifth  Aus¬ 
tralasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p.294-301.  (See  annotation  in 
Section  VI . ) 


Texas  Water  Development  Board.  Techniques 
for  Evaluating  the  Effects  of  Water  Re¬ 
sources  Development  on  Estuarine  Environ¬ 
ments  .  Texas  Department  of  Water  Re¬ 
sources,  LP-75.  197ft.  ( See  annotation 
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Thatcher,  M.L.,  Pearson,  H.W.,  and  Mayor- 
Mora,  R.E.  Application  of  a  Dynamic 
Network  Model  to  Hydraulic  and  Water 
Quality  Studies  of  the  St.  Lawrence 
River.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the  Wa¬ 
terways,  Harbors  and  Coastal  Engineering 
Division  of  ASCE,  San  Francisco,  Califor¬ 
nia,  September  3-5,  1975,  vol . 11 ,  p. 1196- 
1219.  (See  annotation  in  Section  VI.) 


Thomann,  R.V.,  Di  Toro,  D.M.,  and  O’Connor, 
D.J.  Preliminary  Model  of  Potomac  Estu¬ 
ary  Phytoplankton.  Journal  of  the  En¬ 
vironmental  Engineering  Division,  Proc. 
ASCE,  vol. 100,  No . EE3 ,  p.699-715,  June 
1974.  (See  annotation  in  Section  VI.) 


Tischler,  L.F. ,  Nelson,  J.C.,  and  Burnitt, 
S.C.  The  Effects  of  Water  Resources  De¬ 
velopment  on  Estuarine  Environments. 
American  Water  Resources  Conference, 
Eighth,  held  in  St.  Louis,  Missouri,  Oc¬ 
tober  30  -  November  2,  1972,  Short  Pa¬ 
pers.  American  Water  Resources  Associa¬ 
tion,  Proceedings  Series  No. 16,  p.18, 
1972.  (See  annotation  in  Section  VIII.) 


Tomczak,  M.,  and  Diaz,  C.G.  A  Numerical 
Model  of  the  Circulation  in  Cienfuegos 
Bay,  Cuba.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol. 3,  No. 4,  p.391-412,  October 
1975.  (See  annotation  in  Section  VI.) 


Trites,  R.W.  Capacity  of  an  Estuary  to 
Accept  Pollutants.  In:  Effects  of  Ele¬ 
mental  Phosphorus  on  Marine  Life;  Fisher¬ 
ies  Research  Board  of  Canada,  Research 
and  Development,  Halifax,  Nova  Scotia, 
Circular  No. 2,  p.57-69,  November  1972. 

Concentration  of  pollutant  at  any  given 
point  in  the  environment  will  depend 
upon  rate  and  concentration  of  effluent 
being  discharged,  decomposition  rate  of 
the  pollutant,  and  dilution  rate  due  to 
mixing  with  "clean”  water.  Attention 
is  focused  on  dilution  rate.  The  rate 
of  flushing  will  depend  upon  the  strength 
of  tidal  and  nontidal  currents,  wind, 
wave,  and  swell  action,  precipitat ion 
and  fresh  water  discharge  and  physical 
configuration  of  the  area  involved.  If 
the  response  of  the  water  to  these  forces 
were  understood,  the  flushing  time 
could  be  computed  in  principle  and  the 
concentration  and  distribution  of  pollut¬ 
ant  predicted  for  any  given  situation. 

In  practice,  a  semi-empirical  approach 
must  be  taken.  In  many  coastal  embay- 
ments  where  pollution  or  potential  pol¬ 
lution  exists,  the  circulation  and  diffu¬ 
sion  processes  are  the  result  of  a  number 
of  factors,  and  frequently  no  single 
factor  is  predominant  at  all  times. 


Meteorological  parameters  may  frequently 
be  dominant.  Experimental  tracer  tech¬ 
niques,  combined  with  measurements  taken 
over  various  conditions,  appear  the  most 
useful  approach  to  the  problem.  It  is 
probably  wise  to  consider  dilution  rates 
at  times  to  be  an  order  of  magnitude  less 
than  those  measured  under  field  condi¬ 
tions.  References  (8  items). 


Tsai,  Y.H.,  and  Holley,  E.R.  Temporal 
Moments  for  Longitudinal  Dispersion. 
Journal  of  the  Hydraulics  Division,  ASCE, 
vol. 104,  No.HY12,  p. 1617-1634,  December 
1978. 

Aris'  moment  transformation  was  used  to 
convert  the  advect ive-dif fusion  equation 
for  two-dimensional  (longitudinal  and 
transverse)  open  channel  flow  into  tem¬ 
poral  moment  equations.  The  equation  for 
the  zeroth  temporal  moment  of  the  concen¬ 
tration  distribution  includes  the  initial 
concentration  distribution  which  is  a 
Dirac  delta  function  for  instantaneous 
injections.  This  equation  can  be  solved 
analytically  for  some  specific  velocity 
distributions  but  cannot  be  solved  numer¬ 
ically  because  of  th$  6  function.  Using 
an  implicit  finite  difference  scheme, 
numerical  solutions  for  both  spatial  and 
temporal  moments  were  obtained  for  plane 
and  centered  line  source  initial  condi¬ 
tions  and  for  three  velocity  distribu¬ 
tions.  The  results  were  used  to  examine 
the  relationship  between  the  special  and 
temporal  moments  during  both  the  initial 
period  and  the  dispersive  period.  Refer¬ 
ences  (19  items). 


U.  S.  Army  Engineer  District,  San  Fran¬ 
cisco.  Dredge  Disposal  Study,  San  Fran¬ 
cisco  Bay  and  Estuary.  Main  Report  and 
Appendices  A  through  M.  1974-1977. 

The  basic  concept  of  the  overall  study 
was  to  address  to  the  greatest  extent 
possible  the  mechanisms  involved  and  the 
interrelationships  of  the  various  physi¬ 
cal,  chemical  and  biological  parameters 
being  influenced  by  the  dredging  activity 
or  influencing  the  dredging  activities. 
The  concept  of  baseline  type  study  was 
not  considered  to  be  fully  adequate  be¬ 
cause  of  the  size  and  complexity  of  the 
Bay  and  the  lack  of  ability  to  determine 
cause-effect  relationships  from  baseline 
changes.  Baseline  studies  were,  however, 
conducted  to  the  extent  necessary  and 
other  individual  elements  were  conducted 
in  such  a  way  that  resulting  data  would 
serve  as  input  to  baseline  descriptions. 
The  study  was  set  up  to  be  problem  spe¬ 
cific  and  site  specific  to  San  Francisco 
Bay,  recognizing  that  it  may  have  value 
to  other  areas.  Thirteen  study  elements 
were  identified  (excluding  the  studies  on 
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the  San  Francisco  Bar).  Each  of  the 
thirteen  elements  addressed  aspects  of 
dredging  within  the  Bay  using  either  open 
water  disposal  or  alternative  disposal 
methods.  Bibliographies.  Contents: 

Main  Report  (February  1977).  Appendix  A 
Main  Ship  Channel  (San  Francisco  Bay) 
(June  1974).  Appendix  B  Pollutant  Dis¬ 
tribution  (in  preparation).  Appendix  C 
Water  Column  (April  1976)  Appendix  D 
Biological  Community  (August  1975).  Ap¬ 
pendix  E  Material  Release  (in  prepara¬ 
tion).  Appendix  F  Crystalline  Matrix 
(July  1975).  Appendix  C  Physical  Impact 
(July  1975).  Appendix  H  Pollutant  Up¬ 
take  (September  1975).  Appendix  1  Pol¬ 
lutant  Availability  (October  1975).  Ap¬ 
pendix  J  Land  Disposal  (October  1974). 
Appendix  K  Marsh  Development  (April 
1976).  Appendix  L  Ocean  Disposal  (Sep¬ 
tember  1975).  Appendix  M  Dredging  Tech¬ 
nology  (September  1975). 


U.  S.  Army  Engineer  Waterways  Experiment 
Station.  Heat  Dispersion  in  Physical 
Estuarine  Models;  Report  1,  State  of 
the  Art,  by  V.L.  Zitta  and  G.W.  Douglas. 
Research  Report  H-75-2,  Report  1, 

June  1975.  (See  annotation  in  Sec¬ 
tion  VI  .  ) 


U.  S.  Army  Engineer  Waterways  Experiment 
Station.  Heat  Dispersion  in  Physical 
Estuarine  Models;  Report  2,  Experiments 
in  the  Delaware  River  Model,  by  M.J. 
Trawle.  Research  Report  H-75-2,  Report 
2,  February  1976.  (See  annotation  in 
Section  VI . ) 


U.  S.  Environmental  Protection  Agency, 
Office  of  Water  Planning  and  Stan¬ 
dards.  Estuarine  Pollution  Control 
and  Assessment;  Proceedings  of  a  Confer¬ 
ence,  vol.I  and  II.  Washington,  D.C., 
March  1977. 

The  report  is  designed  to  provide  infor¬ 
mation  that  could  be  used  to  establish 
a  national  program  for  the  prevention, 
reduction,  and  elimination  of  pollution 
in  estuaries.  The  individual  papers 
comprising  the  report  address  impor¬ 
tant  estuarine  problems  by  presenting 
state-of-the-art  knowledge  and  experience 
in  the  field.  Volumes  I  and  II  contain 
the  conference  papers  and  Volume  III  is 
a  microfiche  index  of  Federally  funded 
estuarine  research  projects. 


U.  S.  Geological  Survey.  A  Numerical 

Model  of  Material  Transport  in  Salt-Wedge 
Estuaries.  Geological  Survey  Profes¬ 
sional  Paper  917,  1975.  (See  annotation 
in  Section  VI . ) 
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U .  S.  Office  of  Water  Research  and  Tech¬ 
nology.  Estuarine  Pollution,  A  Bibliog¬ 
raphy.  vol.2.  Water  Resources  Scien¬ 
tific  Information  Center,  Report  OWRT/ 
WKS1C  76-207,  December  1976 

This  report,  containing  366  abstracts,  is 
another  in  a  ser  *s  of  planned  bibliog¬ 
raphies  in  water  resources  produced  from 
the  information  base  comprising  SELECTED 
WATER  RESOURCES  ABSTRACTS  ( SWKA ) .  Volume 
2  covers  the  period  from  January  1971  to 
April  1974).  Author  and  subject  indexes 
a  re  l nc 1 uded . 


l: .  S.  Office  of  Water  Research  and  Tech¬ 
nology.  Estuarine  Pollution,  A  Bibliog¬ 
raphy.  vol.J.  Water  Resources  Scien¬ 
tific  Information  Center,  Report  OWRT/ 
WRSIC  76-208,  December  1976 

This  report  ,  containing  17  1  abstracts,  is 
another  in  a  series  of  planned  bibliogra¬ 
phies  in  water  resources  produced  from 
the  information  base  comprising  SELECTED 
WATER  RESOURCES  ABSTRACTS  ( SWRA ; .  Vol¬ 
ume  J  covers  the  period  from  April  1974 
to  September  1976.  Author  and  subject 
indexes  are  included. 


Van  Haverbeke,  L-,  and  Brown,  C-W.  Water 
Pollution  Studies  Using  Raman  Spectros¬ 
copy.  University  of  Rhode  Island,  De¬ 
partment  of  Chemistry,  Kingston,  1976. 

Methods  for  adapting  laser  Raman  spec¬ 
troscopy  for  monitoring  water  pollution 
have  been  developed  and  tested.  Both 
conventional  and  resonance  Raman  spectra 
have  been  measured;  the  latter  effect 

lowers  the  detection  limits  by  -10*.  In 
general,  Raman  spectroscopy  has  the  fol¬ 
lowing  advantages  in  pollution  studies. 

(i)  water  is  a  very  weak  Raman  scatterer , 

(ii)  each  chemical  has  a  characteristic 
Raman  fingerprint,  ( i  i i )  quantitative 
measurements  can  be  made  easily,  (iv) 
remote  and  flow-through  detection  systems 
are  feasible.  These  advantages  and  the 
difficulties  with  the  method  are  dis¬ 
cussed  herein.  References  (12  items). 


Wada,  A.,  and  Miyaike,  Y.  Study  on  Adapt¬ 
ability  of  Prediction  Method  of  Simula¬ 
tion  Analysis  for  Diffusion  of  Discharged 
Warm  Water  in  the  Bay.  Civil  Engineer¬ 
ing  Laboratory,  Central  Research  Insti¬ 
tute  of  Electric  Power  Industry,  Techni¬ 
cal  Report  C:  374004,  November  1975. 

(See  annotation  in  Section  VI.) 

Wakeman,  T.  Conditions  of  Pollutants  Dur¬ 
ing  Dredging  and  Disposal  Operations  in 
San  Francisco  Bay.  Proceedings  of  a 
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Workshop  on  Algae  Nutrient  Relationships 
in  the  San  Francisco  Bay  and  Delta,  held 
November  8-10,  1973,  at  Clear  Lake,  Cali¬ 
fornia,  p.  195-202.  The  San  Francisco 
Bay  and  Estuarine  Association,  1975. 

One  area  of  man-associated  environmental 
impacts  which  has  recently  received  con¬ 
siderable  attention  is  the  problem  of  the 
effects  of  dredging  and  disposal  opera¬ 
tions  on  the  estuarine  ecosystem.  The 
San  Francisco  District  of  the  Corps  of 
Engineers  initiated  a  $3  million  study  on 
the  effects  of  dredging  and  disposal 
operations  on  the  San  Francisco  Estuary 
in  April  1972.  The  study  (hereinafter 
designated  as  the  Dredge  Disposal  Study) 
is  organized  to  investigate  (a)  the  ef¬ 
fects  of  the  present  system  of  aquatic 
disposal,  (b)  alternative  disposal  meth¬ 
ods,  (c)  condition  of  the  pollutants 
( biogeoc hemi ca l ) ,  and  (d)  dredging  tech¬ 
nology.  As  shown  on  the  flow  diagram, 
the  study  elements  are  intended  first  to 
identify  the  problems  associated  with 
dredging  and,  second,  to  address  the 
identified  problems  in  terms  of  alterna¬ 
tive  disposal  methods,  dredging  equip¬ 
ment,  operations  and  new  technology. 
References  Cited  (14  items). 


Wallis,  I.G.  Lagrangian  Box  Models  of 
Waste  Transport  in  Tidal  Waters.  Aus¬ 
tralia  Institution  of  Engineers,  Civil 
Engineering  Transactions,  vol .CE  19, 

No. 1 ,  p . 101-109,  1977. 

Two  Lagrangian  water  quality  models  are 
described.  The  models  are  simple  and  in¬ 
expensive  to  use  and  simulate  the  mixing 
and  flushing  of  wastes  in  a  well-mixed 
estuary.  One  model  represents  the  estu¬ 
ary  as  a  series  of  connected  volumes  (or 
boxes)  of  water  which  travel  up  and  down 
the  estuary  with  the  tidal  water  move¬ 
ment.  The  other  model  incorporates  two 
layers  of  boxes  travelling  up  and  down 
the  estuary.  Since  the  same  volume  of 
water  remains  within  each  box,  the  mixing 
of  waste  between  adjacent  boxes  is  ex¬ 
plicitly  modelled  Thus  the  finite  dif¬ 
ference  equation  describing  waste  mixing 
in  a  Lagrangian  box  model  creates  very 
little  numerical  diffusion  and  so  the  ef¬ 
fects  of  waste  interaction  and  decay  can 
also  f>e  represented  accurately.  The  two 
layer  model  involves  a  more  complicated 
calculation  procedure  but  provides  a  more 
realistic  approx i ma t i on  of  the  dispersion 
process  The  accuracy  and  stability  of 
the  equations  used  are  discusser!  and  the 
calibration  am!  verification  of  the 
models  for  one  harbour  are  demonstrated. 
References  (II  items) 


Wang,  I  I)  ,  and  Connor,  J  J  Mat  hemal  i<al 
Modeling  M  Near  Coastal  l'  i  n  ulat  mn  . 


Ralph  M.  Parsons  Laboratory  for  Water  Re¬ 
sources  and  Hydrodynamics ,  Report  No. 200, 
April  1975.  (See  annotation  in 
Section  VI . ) 


Wang,  S.,  and  Hwang,  L.-S.  Numerical  Sim¬ 
ulation  of  Oil  Slick  Transport  in  Bays. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol. II  I,  1975,  Chap¬ 
ter  129  (p.2227-2244).  (See  annotation 
in  Section  VI . ) 


Wang,  S.T.,  McMillan,  A.F.,  and  Chen,  B.H. 
Analytical  Model  of  Dispersion  in  Tidal 
Fjords.  Journal  of  the  Hydraulics  Divi¬ 
sion,  Proc.  ASCE,  vol. 103,  No.HY7,  p.737- 
751,  July  1977.  (See  annotation  in 
Section  VI . ) 


Watling,  R.J.,  and  Watling,  H.R.  Trace- 
Metal  Studies  in  Knysna  Estuary.  From 
ENVIRONMENT  (Royal  Society  of  South  Afri¬ 
ca),  vol. 2,  No. 10,  p.5-7,  October  1975. 

A  part  of  the  general  program  to  monitor 
marine  pollution  along  the  coast  of  South 
Africa.  Shellfish,  in  particular  oys¬ 
ters,  have  the  ability  to  accumulate 
trace  metals  in  their  tissues.  By  ana¬ 
lyzing  samples  of  the  three  species  of 
oysters  grown  in  the  Knysna  estuary  and 
comparing  the  results  obtained  with  those 
reported  in  the  literature  for  the  same 
and  related  species,  it  was  determined 
that  trace  metal  concentrations  at  Knysna 
were  very  low  and  that  there  is  no  major 
trace-metal  source  in  the  estuary.  Refer 
ences  (6  items). 


West,  J.R.,  and  Williams,  D.J.A.  Some 
Basic  Problems  of  Estuarine  Water  Quality 
Control.  In  Statistical  and  Mathemati¬ 
cal  Aspects  of  Pollution  Problems,  edited 
by  John  W.  Pratt;  Marcel  Dekker,  Inc., 

New  York,  1974,  Part  III,  Chapter  13 
( p . 193-212).  (See  annotation  in 

Sect  ion  I .  ) 


Western  Canada  Hydraulic  Laboratories, 
Ltd.,  Port  Coquitlam,  B.C.  Final 
Report  -  Phase  I  Studies  on  Flushing  of 
Small  Harbours.  Department  of  the  En¬ 
vironment,  Small  Craft  Harbours  Branch, 
Pacific  Region,  Vancouver,  B.C.,  March 
1977.  (See  annotation  in  Section  VII.) 


Whipple,  W.,  Jr.,  Hunter,  J.V.,  Ahlert, 
R.C.,  el  al.  Estimating  Runoff  Pollu¬ 
tion  from  Large  Urban  Areas--The  Delaware 
Estuary  New  Rrunswick,  N.J.,  Rutgers 
University,  Water  Resources  Research  In¬ 
stitute,  fuly  1978. 
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Research  has  been  conducted  on  methods  ot 
estimating  nonpoint  source  pollution  from 
large  areas,  illustrated  by  the  Delaware 
Estuary.  Analyses  ot  the  BOD  reaction 
indicate  no  serious  i  ((adequacies ,  in  this 
case,  of  the  usual  approaches  based  on 
first  order  decay  estimated  from  BOD  rate 
determinations.  Existing  modeling  meth¬ 
odologies  were  analyzed,  and  suggestions 
made  for  improved  approaches.  Subsequent 
quantitative  analysis  was  made  on  the  ba¬ 
sis  of  storm  event  loading  determina¬ 
tions,  related  statistically  to  storm 
characteristics  and  to  land  use.  Such 
results  can  be  projected  to  future  condi¬ 
tions,  and  extended  to  similar  areas 
elsewhere  by  land  use  coefficients.  Con¬ 
siderable  data,  obtained  in  the  Trenton 
and  Philadelphia  areas,  are  compared  to 
experience  of  other  investigators  and  ex¬ 
tended  to  the  urban  areas  adjacent  to  the 
Delaware  Estuary.  Comparisons  are  made 
with  estimates  made  by  others  for  the  Na¬ 
tional  Commission  on  Water  Quality,  and 
for  Section  208  studies  of  the  Delaware 
Estuary  Region.  Although  urban  runoff 
loads  from  cities  adjoining  the  estuary 
are  of  considerable  significance,  they 
are  far  exceeded  by  loadings  which  pre¬ 
sumably  originate  from  combined  sewers, 
industrial  effluents,  and  areas  upstream 
in  tributary  watersheds.  For  water  qual¬ 
ity  management  of  large  areas,  neither  a 
delivery  nor  a  source  sampling  approach 
is  adequate,  because  all  of  the  various 
sources  of  major  pollution  loadings  are 
not  evaluated  by  either;  and  the  delivery 
ratio  for  various  pollutants  is  not  de¬ 
termined  by  either.  A  sampling  strategy 
to  provide  sufficient  data  for  a  more 
complete  analysis  is  outlined.  Refer¬ 
ences  (4 1  i terns ) . 


Whipple,  W.  ,  Jr.,  Hunter,  J.V.,  Divtman, 
F.W.,  et  al.  Oxygen  Regeneration  of 
Polluted  Rivers:  The  Delaware  River. 
Environmental  Protection  Agency,  Water 
Quality  Office,  Program,  No. 16080  DUP, 
December  1970. 

Tests  of  surface  instream  aerators  and  of 
bottom  diffuser  aerators  were  conducted 
on  the  Delaware  River  near  Philadelphia 
in  order  to  determine  the  practicability 
of  induced  oxygenation  of  deep  navigable 
rivers.  The  diffuser  was  tested  at  vari¬ 
ous  depths  up  to  38  feet,  but  its  per¬ 
formance  in  pounds  of  oxygen  per  horse¬ 
power  hour  decreased  markedly  in  the 
deeper  water.  Performance  of  the  surface 
aerator  appeared  to  be  somewhat  improved 
over  results  previously  found  in  a  shal¬ 
lower  river.  Cost  estimates  and  systems 
analysis  led  to  the  conclusion  that  in¬ 
duced  oxygenation  by  aerators  appears  to 
constitute  an  economical  alternative  to 
advanced  waste  treatment  on  the  Delaware 
River.  This  would  require  structurally 


Section  IV.  Contamiha tj^on 


reinforced  surface  aerators  in  some 
areas,  and  bottom  diffuser  aerators  where 
the  surface  aerators  would  interfere  with 
navigation.  However,  oxygen  diffusers 
developed  by  others  may  provide  an  even 
more  economical  means  of  induced  oxygena¬ 
tion  for  such  rivers.  References  (41 
i t  ems ) . 


Whipple,  W.  ,  Jr.,  Hunter,  J.V.,  Ditlman, 
F.W.,  et  al.  Oxygen  Regeneration  of 
Polluted  Rivers:  The  Passaic  River. 

Water  Resources  Research  Institute,  Rut¬ 
gers  University,  New  Brunswick,  N.J., 
Water  Pollution  Control  Research  Series, 
16080  FYA  03/71  . 

Field  tests  were  made  of  a  mechanical 
surface  aerator  and  of  pure  oxygen  dif¬ 
fusers  in  a  small  polluted  river,  the 
upper  Passaic  Results  generally  cor¬ 
roborated  results  of  previous  tests,  as 
to  performance  of  surface  aerators  on 
such  rivers,  in  excavated  pools.  A  some¬ 
what  higher  oxygen  transfer  rate  was  ob¬ 
tained  with  a  flow  concent  rat  ion  device, 
which,  in  a  permanent  instal lat ion ,  would 
take  the  form  of  low  rock  spur  dikes,  one 
extending  from  each  bank,  or  flow  concen¬ 
tration  groins.  Tests  in  shallower 
water,  about  7  feet  deep,  were  inconclu¬ 
sive.  Tests  of  oxygen  dif fusers  were 
fragmentary,  due  to  mechanical  difficul¬ 
ties  with  the  equipment;  but  it  was 
demonstrated  that  the  very  fine  bubbles 
used  were  very  largely  absorbed  in  the 
water.  A  dye  dispersion  test  gave  a  very 
high  longitudinal  dispersion  coefficient 
downstream  of  the  aerator.  Mathematical 
modeling  indicated  that  during  the  period 
of  test,  parameters  of  biochemical  de- 
oxygenation  were  not  changed  by  the  arti¬ 
ficial  aeration  process.  (Whipple- 
Rutgers.)  References  (27  items). 


White,  F.M.,  Lessmann,  R.C.,  and  Spaulding, 
M.L.  Numerical  Estuarine  Models  for 
Water  Quality  Management  in  the  Black- 
stone  River-Providence  River  and  the 
Taunton  River-Mt.  Hope  Bay  Complexes. 
Rhode  Island  Water  Resources  Center,  Com¬ 
pletion  Report,  OWRR  Project  A-059-RI , 
June  10,  1976.  (See  annotation  in 
Section  VI.) 


White,  S.M.,  Jirka,  G.H.,  and  Harleman, 
D.R.F.  Experimental  Investigation  of 
Submerged  Condenser  Cooling  Water  Dis¬ 
charge  into  Casco  Bay  (William  F.  Wyman 
Station).  Ralph  M.  Parsons  Laboratory 
for  Water  Resources  and  Hydrodynamics, 
Department  of  Civil  Engineering,  Massa¬ 
chusetts  Institute  of  Technology,  Report 
No. 186,  July  1974.  (See  annotation  in 
Sect  ion  VI . ) 
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W  t  t  I  i  ams  ,  B.J.,  .iixi  Hinwootl,  J.B.  On  tin* 
Development  and  C.i  l  ibr.it  ion  of  a  Large 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-11  De¬ 
cember  1974;  Conference  Proceedings, 
vol.il,  p.244-249,  (See  annotation  in 
Sect  ion  VI .  ) 


Williams,  J.M.  Scaling  Criteria  for  Hy¬ 
draulic  Modelling  of  Thermal  Plumes. 

HRS  Notes  (Hydraulics  Research  Station, 
Great  Britain),  No. 18,  p.6-8.  May  1976. 
(See  annotation  in  Section  VI.) 


Windom,  H.L.  Unconfined  Dumping  of  Dredge 
Spoil  Said  Better  than  Dike  Method.  THE 
WORK  BOAT,  vol.29,  No.  10,  p . 36 ,  38,  40, 
42,  October  1972.  (See  annotation  in 
Section  II.) 


Windom,  H.L.  Water-Quality  Aspects  of 
Dredging  and  Dredge-Spoil  Disposal  in  Es¬ 
tuarine  Environments.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.559- 
571. 

The  dominant  effect  that  dredging  has  on 
estuarine  water  quality  results  from 
chemical  exchanges  between  the  water  and 
dispersed  sediment.  When  first  dis¬ 
persed,  estuarine  sediments  release  high 
concentrations  of  ammonia.  This  in¬ 
creases  microscopic  plant  production 
which,  in  turn,  is  followed  by  increases 
in  pH,  dissolved  oxygen,  and  BOD.  In 
general,  the  first  effect  of  dredged 
sediments  being  dispersed  is  that  the 
heavy  metals  in  the  water  are  depleted. 

In  time,  however,  some  metals  may  be  re¬ 
leased  from  the  sediment,  and  their  con¬ 
centration  in  the  water  becomes  greater 
than  it  was  to  begin  with.  References 
(18  items). 


Wolanski,  E.J.,  and  Banner,  M.L.  Buoyant 
Surface  Jets  in  Tidal  Longshore  Currents- 
Journal  of  the  Hydraulics  Division,  Pro¬ 
ceedings,  ASCE,  vo 1 .  104 ,  No.HYll,  p.1505- 
1519,  November  1978.  (See  annotation  in 
Sect  ion  VI . ) 


Woodward,  G.M.  Pollution  Detection  and 
River  Quality  Management.  WATER  TREAT¬ 
MENT  AND  EXAMINATION,  The  Journal  of  the 
Society  for  Water  Treatment  and  Kxamina- 
t i on  (Scotland),  vol.24.  Part  1,  p.  1-22, 
1975. 

Aspects  of  the  detection  and  measure¬ 
ment  of  pollution  in  surface  waters, 


groundwater,  and  estuaries  are  discussed 
Remedial  measures  for  short-term  and 
long-term  water  quality  improvement  are 
proposed,  based  chi  practices  of  the  for¬ 
mer  River  Authorities  in  England  and 
Wales  and  the  existing  River  Purification 
Boards  in  Scotland.  References  (8 
i terns ) . 

Wrohel,  W.E.  Thermal  Balance  in  the 
Hudson  Estuary.  Hudson  River  Collo¬ 
quium.  Annals  of  the  New  York  Academy 
of  Sciences,  vol.250,  p. 157-168,  May  24, 
1974  . 

Brief  review  of  aerial  infrared  survey 
data  and  analytical  modeling  techniques 
utilized  to  evaluate  the  ability  of  the 
Hudson  estuary  to  receive  future  heat 
inputs  from  power  generation  facilities 
in  addition  to  those  from  facilities 
currently  in  operation,  under  construc¬ 
tion,  or  planned.  References  (16  items). 

Young,  D.R.,  McDermott,  D.J.,  and  Heesen, 
T.C.  Polychlorinated  Biphenyls  Off 
Southern  California.  Proceedings  of 
the  International  Conference  on  Envi¬ 
ronmental  Sensing  and  Assessment,  Las 
Vegas,  Nevada,  September  14-19,  1975, 
vol  .  I  . 

Polychlorinated  biphenyls  are  ubiquitous 
contaminants  of  the  marine  ecosystem  off 
southern  California.  The  greatest  known 
source  is  the  submarine  discharge  of 
municipal  wastewaters;  aerial  fallout 
also  appears  to  be  an  important  input 
route.  In  contrast,  surface  runoff  is 
only  of  secondary  importance,  and  direct 
industrial  discharge  appears  to  be  com¬ 
pletely  i ns i gn i f i cant .  Maximum  concen¬ 
trations  of  1254  PCB  found  in  bottom 
sediments  off  Palos  Verdes  Peninsula  were 
10  ppm,  with  values  falling  100  fold  to 
baseline  values  over  a  depth  of  20  cm. 
Muscle  tissue  from  benthic  crabs  (Cancer 
anthonyi  )  and  flatfish  (Microstomus 
pac i ficus  i  collected  from  discharge  re¬ 
gions  also  exhibited  100  fold  increases 
in  1254  PCB  levels  over  control  values. 

It  appears  that  the  numerous  harbors  in 
the  Bight  also  have  relatively  high 
levels  of  PCB  contamination.  Intertidal 
bay  mussels  (Mytilus  edulis)  contained  up 
to  20  times  more  1254  PCB  than  corres¬ 
ponding  specimens  collected  nearby  along 
the  open  least.  Finally,  an  offshore  bio¬ 
monitor  mg  system  has  been  developed, 
utilizing  the  intertidal  coastal  mussel 
(M.  ca I i forn i anus ) ,  which  appears  to 
offer  good  potential  for  indicating  zones 
of  greatest  biological  availability  of 
synthetic  pollutants  released  from  sub¬ 
marine  out  tails.  References  (10  items). 
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Examples  and  histories  of  prototype  improvement s ,  types  and 
Locations  of  i mp rovements ,  materials  and  designs  of  structures, 
construction  practices,  dredging,  and  the  practical  a. snorts  of 
regulation  and  improvement  for  navigation,  sedimentation,  contami¬ 
nation,  and  other  purposes,  as  contrasted  to  the  theoretical  aspects 
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Hydraulic  dredging  is  an  extremely  com¬ 
plicated  process  and  much  is  unknown  and 
remains  to  be  discovered  about  its  na¬ 
ture.  Soil,  operation,  and  other  con¬ 
siderations  vary  cons iderab ly ;  therefore, 
actual  on-the-job  field  dredging  projects 
must  be  employed  to  gather  information 


and  overcome  these  gaps  in  dredging 
knowledge.  Methods  and  equipment  are 
examined  for  use  in  overcoming  those 
obstacles  that  inhibit  or  eliminate  the 
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Estuarine  Shoreline  Erosion  in  the 
Albermarle-Paml ico  Region  of  North  Caro¬ 
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of  dams  and  the  methods  employed  in  mak¬ 
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development  of  these  methods.  Methods 
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Bonz,  P.E.  Fabric  Boom  Concept  for  Con¬ 
tainment  and  Collection  of  Floating  Oil. 
U.  S.  Envr ionmental  Protections  Agency, 
Environmental  Protection  Technology  Se¬ 
ries,  EPA-670/2-73-069 ,  September  1973. 

The  feasibility  of  applying  the  concept 
of  oil-water  separation  by  means  of 
woven  hydrophilic  fabric  to  a  floating 
oil  containment  boom  was  investigated 
through  a  series  of  model  tests.  A  pre¬ 
liminary  model  boom  conf igurat i on  was 
developed  and  towed  at  speeds  to  0.686  m/ 
sec  in  both  calm  water  and  waves.  Oil 
retention  performance  was  superior  to 
that  of  a  conventional  flat  plate  boom 
of  comparable  draft  in  the  environment 
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investigated.  A  larger  model  of  similar 
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when  towed  at  0.77  m/sec  in  calm  water. 
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Section  V.  Regulation  and  Improvement 


This  provides  further  information  and 
assessment  of  three  harbor  entrance  wave 
traps  at  Dingwall,  Inverness  and  Plesant 
Bay  located  in  Canada.  These  were  con¬ 
structed  to  reduce  the  amount  of  mainte¬ 
nance  dredging  required  in  the  entrance 
channels.  Wave  climate  data  and  littoral 
material  analysis  are  presented.  Obser¬ 
vations  on  the  performance  of  each  struc¬ 
ture  are  given  and  conclusions  drawn  as 
to  restrictions  and  constraints  on  ap¬ 
plicability.  Reference  (1  item). 
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The  Barmby  tidal  barrage  -  which  com¬ 
prises  two  sluice  gates  and  a  navigation 
lock  -  will  have  the  effect  of  moving  the 
tidal  limit  of  the  river  Derwent  from 
Elvington  to  its  mouth,  thereby  excluding 
the  tide  from  24  km  of  the  river.  This 
will  permit  increased  abstraction  from 
the  river  for  public  supply.  The  tidal 
water  which  flows  into  the  Derwent  river 
at  Barmby,  being  60  km  from  the  sea,  is 
not  very  saline  but  is  very  variable  in 
quality.  The  barrage  will  exclude  the 
water  from  the  Derwent  by  closing  sluice 
gates  shortly  before  the  tide  starts  to 
flow  into  the  Derwent.  Investigation  of 
its  impacts  on  the  river  system,  particu¬ 
larly  where  it  concerned  land  drainage 
and  navigation  interests,  necessitated 
the  use  of  mathematical  hydraulic  model¬ 
ing  of  the  tidal  system.  The  model  has 
since  been  used  to  aid  the  design  of  the 
operating  system  and  a  variety  of  other 
schemes.  These  include  the  design  of 
washland  schemes  for  flood  relief  and  the 
assessment  of  the  benefits  of  a  tidal 
surge  barrier.  References  (6  items). 
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On  the  first  of  April  1972  a  modern 
dredging  project  in  The  Netherlands  was 
finished.  Within  about  a  year,  south  of 
the  entrance  to  the  Rotterdam  Waterway, 
the  new  entrance  to  Europoort  was  dredged 
together  with  the  reclamation  of  a  250 
acre  beach  and  dune  area  north  of  the 
Rotterdam  Waterway.  The  project  forms 
part  of  the  new  harbor  mouth  and  approach 
channel  for  Rotterdam/Europoort  at  the 
Hook  of  Holland. 
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Madrid,  Spain,  11-15  June  1973,  vol.II, 
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in  The  Netherlands.  Choice  Between  Cais¬ 
son  Closure  or  Gradual  Closure  Dependent 
on  Hydraulic  and  Soil-Mechanical  Condi¬ 
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The  American  dredging  industry  is  now  in 
the  midst  of  the  most  important  transi¬ 
tion  in  its  history.  The  next  few  years 
will  determine  the  health  and  vitality  of 
the  industry  for  decades  to  come.  By  all 
indications,  it  is  on  the  verge  of  unpar¬ 
alleled  growth.  Years  of  effort  and 
cooperation  between  i ndust ry--wi th  the 
National  Association  of  Dredging  Con¬ 
tractors  at  the  lead--and  the  Corps  of 
Engineers  have  brought  about  this 
turning  point.  The  basis  for  these  new 
opportunities  in  the  private  dredging 
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hind  unstabilized  sections  of  the  same 
seashore  and  behind  the  islands  of  Cape 
Lookout  National  Seashore.  In  both  sec¬ 
tions  of  the  Outer  Banks,  there  are  areas 
of  extensive  natural  dune  zones  which 
prevent  overtopping  or  inlet  formation; 
marshes  behind  these  naturally  stabilized 
regions  were  also  sampled.  References 
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Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.537- 
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tion  Problems.  U.  S.  Naval  Academy, 
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No.  USNA-EPRD-29 ,  30  June  1976. 

Most  harbors  in  the  continental  United 
States  of  interest  to  the  U.  S.  Navy  are 
located  within  estuaries.  Because  of  the 
presence  of  fresh  water  as  well  as  salt 
water,  special  sedimentation  problems  are 
created.  Eight  sources  of  sediments  in 
an  estuary  are  discussed.  Most  estuaries 
are  the  repository  for  fine-grained  sedi¬ 
ments  ranging  from  clay  to  fine  sand  in 
size  which  would  eventually  fill  the  es¬ 
tuary.  This  report  discusses  a  system  to 
remove  sediments  by  means  other  than 
dredging.  Part  of  the  system  is  to  en¬ 
trap  estuarine  sediment  by  means  of  pile 
dikes  to  prevent  it  from  entering  dredged 
shipping  channels.  The  pile  dike,  which 
consists  of  two  to  seven  rows  of  clusters 
of  concrete  piles,  extends  perpendicu¬ 
larly  to  the  river  bank.  The  rows  are 
spaced  approximately  5  feet  apart;  the 
clusters  15  feet  to  20  feet  apart. 
Stringers  are  placed  between  each  row  and 
secured  to  pile  clusters;  and  piles  are 
driven  about  20  feet  to  30  feet  below  the 
bottom  of  the  estuary  The  second  part 
is  to  remove  periodically  the  accumulated 
sedimentary  material  by  a  back-flushing 
and  slurry  pumping  system.  The  slurry 
may  be  pumped  to  barges,  used  as  1  anti¬ 
fill,  or  pumped  to  off-shore  spoil  dis¬ 
posal  areas  such  as  submarine  canyons. 
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Maintenance  entails  all  activities  which 
are  permanently  required  to  ensure  safety 
for  all  shipping  traffic  in  the  waterway. 
Discusses  the  requirements,  causes  of  re¬ 
curring  soil  deposits  in  the  navigation 
channels  of  tidal  rivers,  special  circum¬ 
stances  and  working  conditions,  and  de¬ 
velopment  tendencies  in  maintenance 
dredging  in  tidal  rivers.  Emphasis  on 
practice  in  West  Germany. 
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The  paper  summarizes  the  Welsh  Water 
Authority's  approach  to  pollution  control 
in  tidal  waters.  The  scientific  re¬ 
sources,  including  the  establishment  of  a 
marine  laboratory,  to  implement  this  ap¬ 
proach  are  described.  Some  examples  of 
work  carried  out  and  of  mathematical 
modelling  exercises  are  also  included. 
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Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
vol.  IT,  1975,  Chapter  88  (p.  1503-152.1)  . 
(See  annotation  in  Section  VI.) 


International  Association  of  Dredging 

Companies.  Dredging.  The  Hague,  19717 

Rrief  overview  of  world  wide  dredging 
i ndust ry . 


Jacobs,  M.L.  Salinity  and  Sedimentation 
Study  --  Cooper  River  Rediversion, 
Charleston,  South  Carolina.  WATER  RE¬ 
SOURCES  BULLETIN,  vol. 8,  No . 1 ,  p.87-92, 
February  197<!.  (See  annotation  in  Sec¬ 
tion  111.) 
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Jeane,  G.S.,  II,  and  Pine,  R.E.  Environ¬ 
mental  Effects  of  Dredging  and  Spoil  Dis¬ 
posal.  WATER  POLLUTION  CONTROL,  vol.47, 
No. 3,  p . 553-561 ,  March  1975. 

The  effects  of  a  dredging  project  con¬ 
ducted  by  the  Port  of  Everett,  Wash.,  on 
the  water  quality  of  Everett  Harbor  and 
Port  Gardner  Bay  are  described.  In  situ 
bioassay  demonstrates  no  toxicity.  DO  is 
depressed  more  than  50%  in  the  area  of 
dredging  and  in  the  area  of  supernatant 
return  during  sludge  material  removal. 
References  (2  items). 

Kappa,  S.  How  to  "Irrigate  a  Harbor." 
WORLD  DREDGING  &  MARINE  CONSTRUCTION, 
vol.12,  No. 9,  p.48-50,  September  1976. 

Severe  shoaling  in  Santa  Cruz  Harbor 
prompted  USAE’s  Waterways  Experiment  Sta¬ 
tion  to  design  a  model  for  a  new  harbor. 
An  experimental  sand  bypassing  system, 
commonly  called  an  eductor  system,  was 
installed  at  Santa  Cruz  in  May  1976.  It 
operates  by  sucking  150  cu  yd/hr  from  the 
harbor's  channel.  The  experimental  sys¬ 
tem  is  a  forerunner  to  a  permanent  system 
to  be  constructed  if,  at  the  end  of  the 
test  period,  it  is  determined  that  the 
eductor  system  can  maintain  a  clear  chan¬ 
nel  and  adequately  accomplish  the  re¬ 
quired  bypassing.  The  eductor  system  is 
expected  to  reduce  the  annual  maintenance 
dredging  costs,  which  were  nearly 
$250,000  in  1976.  (6  photos.) 

Kerisel,  T.  Amenagement  de  l'estuaire  de 

la  Seine.  Approfondissement  du  chenal 

d'acces  au  port  de  Rouen  (Development  of 
the  Seine  Estuary.  Increasing  the  Depth 
of  the  Shipping  Channel  to  the  Port  of 
Rouen).  LA  HOUILLE  BLANCHE,  vol.29, 

No. 1/2,  p.55-66,  1974.  (In  French.) 

(See  annotation  in  Section  VI.) 


Kirby,  C.J.,  Keeley,  J.W. ,  and  Harrison,  J. 
An  Overview  of  the  Technical  Aspects  of 
the  Corps  of  Engineers  National  Dredged 
Material  Research  Program.  In:  Estua¬ 
rine  Research,  Volume  II:  Geology  and 
Engineering,  edited  by  L.  Eugene  Cronin, 
Academic  Press,  Inc.,  New  York,  1975, 

P . 523-535 . 

The  Chief  of  Engineers  was  authorized  by 
section  1 23 ( i )  of  Public  Law  91-611  to 
conduct  a  comprehensive  research  program 
related  to  dredging  and  the  disposal  of 
dredged  materials.  Phases  I  and  II  of 
the  four-phase  study  identified  the  vari¬ 
ous  problems  associated  with  dredging  and 
disposal,  and  developed  a  comprehensive 
plan  of  research  to  address  them.  The 
research  effort  (Phase  III)  was  approved 
by  the  Office  of  Management  and  Budget  in 
February  1973  and  is  being  implemented  by 


the  Office  of  Dredged  Material  Research 
(ODMR)  of  the  Waterways  Experiment  Sta¬ 
tion.  The  ODMR  has  the  responsibility  of 
program  planning,  management,  and  re¬ 
search  supervision  of  a  comprehensive 
study  designed  to  assess  the  significance 
and  magnitude  of  the  impact  dredging  and 
disposal  operations  have  on  the  environ¬ 
ment.  Additionally,  alternatives  that 
have  potential  to  enhance  the  environment 
will  be  developed,  tested,  and  imple¬ 
mented.  References  (5  items). 


Kniess,  H.-G.  New  Method  to  Close  Tidal 
Rivers.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol.III, 
1975,  Chapter  147  (p . 2495-2503) . 

The  closing  of  tidal  rivers  is  still  a 
risky  project  as  the  tidal  flow  alter¬ 
nates  periodically  its  direction,  veloc¬ 
ity  and  level.  On  the  last  essential 
section  of  the  Eider  dam  project  a  new 
method  for  closing  tidal  rivers  was  in¬ 
vented  and  successfully  operated.  Con¬ 
trary  to  common  methods  the  main  channel 
of  the  river  was  closed  only  by  hydraulic 
placement  of  sand  under  protection  of  two 
permeable  pile  walls  with  perforated 
steel  panels. 


Knoth,  J.S.,  and  Nummedal,  D.  Longshore 
Sediment  Transport  Using  Fluorescent 
Tracer.  Coastal  Sediments  *77,  5th  Sym¬ 
posium  of  the  Waterway,  Port,  Coastal  and 
Ocean  Division  of  ASCE,  Charleston,  South 
Carolina,  November  2-4,  1977,  p.383-398. 
(See  annotation  in  Section  VII.) 


Komar,  P.D.  Relative  Quantities  of  Sus¬ 
pension  Versus  Bed-Load  Transport  on 
Beaches.  JOURNAL  OF  SEDIMENTARY  PETROL¬ 
OGY,  vol.48,  No. 3,  p . 921-932 ,  September 
1978.  (See  annotation  in  Section  II.) 


Leendertse,  J.J. ,  and  Liu,  S.-K.  Compari¬ 
son  of  Observed  Estuarine  Tide  Data  with 
Hydraulic  Model  Data  by  Use  of  Cross- 
Spectral  Density  Functions.  The  New 
York  City  Rand  Institute,  R-1612-NYC, 
September  1974.  (See  annotation  in 
Section  VIII . ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  vol.VIII,  An 
Engineering  Assessment.  The  New  York 
City  Rand  Institute,  R-1791-NYC,  December 
1975.  (See  annotation  in  Section  IV.) 


Lespine,  E.  Amenagement  de  l'estuaire  de 
la  Gironde  (Development  of  the  Gironde 
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Estuary).  LA  HOU1LLE  BLANCHE,  vol.29, 
No. 1/2,  p. 71-78,  1974.  (In  French.) 
(See  annotation  in  Section  VI.) 


Love,  P.  Estuary  &  Foreshore  Planning  in 
Christchurch.  SOIL  &  WATER,  vol.14. 

No. 5,  p.  18-19,  October  1978. 

Christchurch's  Avon-Heathcote  Estuary 
faces  several  potential  threats:  urban 
encroachment,  domestic  and  industrial 
effluent  pollution,  nutrient  enrichment 
and  euthrophication. 

Maquet,  J.-F.  Amenagement  d  I’estuaire  de 
la  Loire  (Development  of  the  Loire  Estu¬ 
ary).  LA  HOUILLE  BLANCHE,  vol.29, 

No. i/2,  p.79-89,  1974.  (In  French.) 

Historical  review  of  the  most  important 
development  stages.  Dyked,  intermediate 
and  downstream  sections.  Description  of 
the  effects  of  the  works  on  navigation. 
How  the  estuary  has  reacted,  and  how  the 
various  sections  form  a  coherent  whole. 
Examination  of  the  following  features  and 
effects:  (i)  Channel  layout,  longitudi¬ 

nal  section,  cross-sections;  (ii)  Sand 
drift.  Sand  accumulation  in  Nantes  har¬ 
bour;  (iii)  Suspended  sediment  drift,  the 
’mud  plug'  and  'cream  layer';  (iv)  Tidal 
propagation,  geometrical  loci  of  high  and 
low  tides,  flood  tide  water  volumes;  (v) 
Variation  of  lowest  low  water  level. 

With  discussion. 


Hay,  E.B.  Environmental  Effects  of  Hy¬ 
draulic  Dredging  in  Estuaries.  ALABAMA 
MARINE  RESOURCES  BULLETIN,  No. 9,  p.l-85, 
April  1973. 

Hydraulic  channel  and  shell  dredging  and 
open  water  spoil  disposal  have  little 
significant  immediate  effect  on  water 
quality  in  Alabama  estuaries.  Almost  all 
ot  the  sediment  discharged  by  dredges 
settles  very  rapidly  and  is  transported 
by  gravity  along  the  bottom  as  a  separate 
flocculated  density  layer  and  potentially 
harmful  components  of  the  mud  are  not 
dissolved  into  the  water.  There  is  a 
limited,  temporary  reduction  in  benthic 
organisms  in  areas  affected  by  dredging. 
Spoil  piles  from  channel  dredges  can  in¬ 
directly  affect  the  ecology  and  useful¬ 
ness  of  estuaries  by  interfering  with  wa¬ 
ter  circulation  and  altering  salinity. 

The  basic  hydrological  concepts  which  de¬ 
termine  the  effects  of  dredging  should  be 
applicable  in  other  areas.  Extensive 
regulations  apparently  are  not  necessary 
to  protect  water  quality  in  open  water 
dredging  situations  but  spoil  disposal 
practices  from  channel  dredges  must  be 
reconsidered  and  appropriate  new  disposal 


plans  developed.  Literature  Cited  (100 
i terns) . 


McGinnis,  C.I.  Dredging  the  Nation's 
Waterways:  A  Big  Job  for  Industry  and 

the  Army  Corps  of  Engineers.  MILITARY 
ENGINEERS,  vol.70,  No. 458,  p.402-404, 
November-December  1978. 

Keeping  the  nation's  waterways  open  is  an 
important  job  that  requires  the  best 
efforts  of  the  dredging  industry  and  the 
Army  Corps  of  Engineers.  Congress  and 
the  Administration  recognize  this  need 
and  want  private  industry  to  continue 
handling  the  bulk  of  the  regular,  routine 
maintenance  and  new  construction  dredg¬ 
ing.  At  present,  private  contract 
dredges  handle  about  two-thirds  ot  the 
Corps'  annual  dredging  workload,  with 
Corps  dredges  doing  the  rest.  Over  the 
past  year,  private  dredges  removed  251 
million  cubic  yards  of  material  from 
federal  navigation  channels  while  Corps 
dredges  moved  123  million  cubic  yards. 


Migniot,  Cl.  Etude  comparative  du  taux 
d’envasement  dans  differentes  zones  de 
l'estuaire  de  la  Loire  (Comparative  Study 
of  Silting  Rates  in  Various  Parts  of  the 
Loire  Estuary).  LA  HOUILLE  BLANCHE, 
vol.29,  No. 1/2,  p. 137-147,  1974. 

(In  French.)  (See  annotation  in  Sec- 
t ion  II.) 


Mohr,  A . W .  Energy  and  Pollution  Concerns 
in  Dredging.  Journal  of  the  Waterways, 
Harbors  and  Coastal  Engineering  Division, 
Proc.  ASCE,  vol.101,  No.WW4,  p. 405-417, 
November  1975. 

Energy  conservation  and  pollution  control 
concepts  involved  in  bucket  ladder,  pipe¬ 
line,  and  hopper  dredges  are  discussed. 
Energy  and  pollution  concerns  will  change 
dredging  emphasis  from  traditional  eco¬ 
nomics  theory  to  efficiency  in  terms  of 
bottom  material  dredged,  moved,  and 
placed  and  to  high  effluent  density  to 
reduce  pollution  at  the  disposal  site. 
Bucket  ladder  dredge  operations  inher¬ 
ently  require  less  fuel  per  unit  volume 
dredged  and  transported.  Bucket  ladder 
dredging  also  furnishes  the  bottom  mate¬ 
rial  at  near  in-place  density.  A  revived 
interest  in  the  mechanical  bucket  ladder 
dredge  as  competitor  to  the  hydraulic 
pipeline  and  hopper  dredges  is  antici¬ 
pated.  (3  diagrams,  1  graph,  l  table.) 

Nece,  R.E.,  and  Lowthian,  R.A.  Tidal 
Circulation  Study,  Proposed  Southeast 
Harbor  Development.  Charles  W.  Harris 
Hydraulics  Laboratory,  Department  of 
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Civil  Engineering,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 47, 
January  1976.  (See  annotation  in 
Sect  ion  VI . ) 


Nece,  R.E.,  and  Richey,  E.P.  Application 
of  Physical  Tidal  Models  in  Harbor  and 
Marina  Design.  Symposium  on  Modeling 
Techniques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.I, 
p.783-801.  (See  annotation  in 
Section  VI.) 


Nerang  River  Entrance;  A  Mobile  Bed  Model. 
HYDRO  DELFT,  No . 45 ,  p.4-6,  December  1976. 
(See  annotation  in  Section  VI.) 


Nittrouer,  C.A.,  and  Sternberg,  R.W.  The 
Fate  of  a  Fine-Grained  Dredge  Spoils  De¬ 
posit  in  a  Tidal  Channel  of  Puget  Sound, 
Washington.  JOURNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.45,  No.l,  p. 160-170,  March 
1975.  (See  annotation  in  Section  II.) 


Ofuji,  I.,  and  Ishimatsu,  N.  Dredge  Over¬ 
flow  System  Solves  Turbidity  Problem. 
WORLD  DREDGING  &  MARINE  CONSTRUCTION, 
vo 1.11,  No. 12,  p.32-36,  November  1975. 

An  overflow  system  has  been  developed  in 
Japan  which  prevents  turbidity,  and  it  is 
already  operating  aboard  a  trailing  suc¬ 
tion  hopper  dredge,  Tokushun  Maru  No.l. 


Pequegnat,  W.E.  Meiobenthos  Ecosystems  as 
Indicators  of  the  Effects  of  Dredging. 

In:  Estuarine  Research,  Volume  II: 

Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.573-583.  (See  annotation 
in  Section  IV . ) 


Percy,  K.L.,  Bella,  D.A.,  Sutterlin,  C., 
et  al.  Descriptions  and  Information 
Sources  for  Oregon  Estuaries.  Oregon 
State  University,  Sea  Grant  College  Pro¬ 
gram,  May  1974.  (See  annotation  in 
Section  VIII.) 


Protecting  Canal  Banks  Against  the  Effects 
of  Passing  Ships.  HYDRO  DELFT,  No. 41, 
p.2-7.  November  1975. 

The  attack  of  the  banks  takes  place  by 
waves  and  currents  caused  by  ships,  and 
sometimes  also  by  other  hydraulic  phenom¬ 
ena  such  as  tidal  motion  and  wind  waves. 
However,  mainly  phenomena  caused  by  ships 
passing  are  dealt  with.  Contents:  Theo¬ 
retical  backgrounds.  Mode  1  studies  on 


hydraulic  phenomena  around  ships.  Model 
studies  of  bank-protection  works.  Stud¬ 
ies  on  bank-protection  works  in  reality. 

Purpura,  J.A.,  Beechley,  B.C.,  Baskette, 
C.W.,  et  al.  Performance  of  a  Jetty- 
Weir  Inlet  Improvement  Plan.  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  June  24-28,  1974,  vol.I I, 
1975,  Chapter  86  (p . 1470- 1490) . 

Comprehensive  monitoring  has  been  carried 
out  since  1970  to  determine  the  perfor¬ 
mance  and  effects  of  a  navigation  and  in¬ 
let  stabilization  project  at  Ponce  de 
Leon  Inlet,  Florida.  The  improvement 
plan  at  the  tidal  inlet  included  con¬ 
struction  of  two  jetties,  a  weir  sand  by¬ 
pass  system,  and  dredging  of  a  navigable 
channel.  An  evaluation  was  made  of  the 
general  current  patterns,  the  relative 
refracted  wave  energy  distribution,  and 
the  volumetric  beach  and  hydrographic 
fluctuatiqns  associated  with  the  inlet. 

An  analysis  of  this  data  was  used  to  in¬ 
terpret  the  dramatic  and  unexpected 
changes  which  have  resulted  along  the 
adjacent  coastline  and  within  the  inlet 
after  the  completion  of  the  inlet  im¬ 
provements.  References  (8  items). 

Read,  A. L.  Hydraulic  Aspects  of  the  West 
Lakes  Development.  Civil  Engineering 
Transactions,  The  Institution  of  Engi¬ 
neers,  Australia,  vol.CE15,  Nos.l&2, 
p. 11-13,  26,  1973.  (See  annotation  in 
Section  III.) 


Renger,  E.,  and  Partenscky,  H.-W.  Stabil¬ 
ity  Criteria  for  Tidal  Basins.  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  June  24-28,  1974,  Copen¬ 
hagen,  Denmark,  vol.II,  1975,  Chapter  93 
(p . 1605- 1618) .  (See  annotation  in 
Section  II.) 


Salem,  A.M.  Stress-Deformation-Time  Be¬ 
havior  of  Dredgings.  Journal  of  the 
Geotechnical  Engineering  Division,  Proc . 
ASCE,  vol.102.  No . GT2 ,  p.139-157, 

February  1976. 

Current  environmental  and  economical  con¬ 
siderations,  or  both,  frequently  dictate 
that  maintenance  dredgings  from  harbors 
and  waterways  be  placed  within  diked  con¬ 
tainment  areas  located  near  the  point  of 
dredging.  Since  these  dredged  materials 
often  contain  substantial  amounts  of 
clay-like  particles,  organics,  and  a 
variety  of  industrial  and  agricultural 
wastes,  the  potential  usefulness  of  the 
associated  landfills  is  strongly  affected 
by  the  load-deformat ion-t ime  character¬ 
istics  of  the  dredgings.  Based  on  a 
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synthesis  of  data  obtained  from  a  4-yr 
laboratory  and  field  investigation  of 
several  landfills,  relationships  were 
established  between  the  deformation  prop¬ 
erties  of  these  materials  over  the  full 
spectrum  of  their  depositional  history 
and  their  classification  and  index  prop¬ 
erties.  The  laboratory  program  consisted 
of  slurry  consolidation  tests  in  8-in. 
diam  chambers,  conventional  consolidation 
tests  on  slurries  and  tube  samples,  and 
the  dependent  variables  that  were  con¬ 
sidered  are  the  coefficient  of  volume 
compressibility,  compression  index,  co¬ 
efficient  of  secondary  compression,  and 
constrained  modulus.  References  (14 
items ) . 


Silvester,  R.  Sediment  Transmission 

Across  Entrances  by  Natural  Means.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A18.  (See 
annotation  in  Section  II.) 


Slotta,  L.S. ,  Soilitt,  C.K. ,  Bella,  D.A.  , 
et  al.  Effects  of  Hopper  Dredging  and 
in  Channel  Spoiling  (October  4,  1972)  in 
Coos  Bay,  Oregon.  Oregon  State  Univer¬ 
sity,  Corvallis,  July  1973.  I47p. 

An  integrated  study  was  conducted  to  gain 
insight  on  actual  chemical,  physical  and 
biological  effects  associated  with  the 
dredging  and  disposal  methods  of  a  hopper 
dredge.  Field  investigations  and  subse¬ 
quent  laboratory  analyses  were  organized 
to  evaluate  the  nature  and  magnitude  of 
environmental  changes  resulting  from 
dredging  activities  on  October  4,  1972  at 
Coos  Bay,  Oregon.  Methods  and  evaluation 
techniques  for  proper  assessment  are  dis¬ 
cussed  and  post-dredging  conditions  com¬ 
pared  to  a  pre-dredging  baseline.  Liter¬ 
ature  Cited  (28  items). 


Smith,  D.D.  Dredging  and  Spoil  Disposal- 
Major  Geologic  Processes  in  San  Diego 
Bay,  California.  Estuarine  Processes; 
Volume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p. 150-166. 

San  Diego  Bay  is  a  crescent-shaped,  well- 
mixed  estuary  22.5  km  long,  and  initially 

2 

about  55  km  in  area,  with  depths  gener¬ 
ally  less  than  4.5  m  except  for  a  7.5- 
20  m  deep  channel.  The  present  bay  vol 
6  3 

ume  is  roughly  230  *  10  in  .  Since  the 
early  1900’s  dredging  and  use  of  spoil 
disposal  as  fill  have  reworked  and 
6 

shifted  100  to  140  *  10  n»  of  sediment. 


with  a  resulting  27%  reduction  in  the 
bay’s  water  area  and  an  approximate 
doubling  in  depth  of  55%  of  the  original 
water  area.  Only  17  to  18%  of  the  origi¬ 
nal  area  remains  undisturbed  by  dredging 
or  fill.  Since  the  bay  reached  its 
approximate  present  configuration  in 
Holocene  time,  the  only  significant  sedi¬ 
ment  source  has  been  river/stream  deposi¬ 
tion  which  delivered  an  estimated  0.8  to 

1.1  X  IQ6  m3  annually,  until  diversion 
and  dawning  of  principal  tributaries  be¬ 
tween  1875  and  1919  reduced  sedimentation 
by  more  than  80%.  For  the  30  year  period 
of  maximum  dredging  (1940-1970),  the 
average  dredging  rate  was  3  to  6  times 
the  original  sedimentation  rate,  and 
roughly  17  to  34  times  the  sharply  re¬ 
duced  present  sedimentat ion  rate.  Thus, 
dredging  and  spoil  disposal  as  geology 
processes  are  substantially  more  impor¬ 
tant  than  all  other  erosional  and  deposi¬ 
tional  process-:  presently  operating  in 
San  Diego  Bay.  References  (40  items) 


Soilitt,  C.K.,  and  Crane,  S.D.  Physical 
Changes  in  Estuarine  Sediments  Accompany¬ 
ing  Channel  Dredging.  Proceedings  oi 
the  Fourteenth  C  astal  Engineering  Con¬ 
ference,  June  2*'-28,  1974,  Copenhagen, 
Denmark,  vol. II,  1975.  Chapter  75 
(p . 1 289- 1 303 ) .  'Sr  annotation  in 
Sect  ion  11.) 


Specialty  Conference  on  Dredging  and  Its 
Environmental  Effects;  Proceedings; 
Mobile,  Alabama,  January  26-28,  1976. 
Edited  by  Peter  A.  Krenkel,  John  Harrison 
and  J.  Clement  Burdick  111.  New  York, 
American  Society  of  Civil  Engineers, 

1976. 

Partial  Contents:  Hydraulic  Dredges,  In¬ 
cluding  Boosters,  by  G.G.  Gren.  Mechani¬ 
cal  Dredges,  by  A.W.  Mohr.  Analysis  of 
Dredging  Projects,  by  W.B.  Pearce.  Sand 
Bypassing  with  Split-Hull  Self-Propelled 
Barge  CURRITUCK,  by  W.H.  Sanderson.  Mod¬ 
ern  Trends  in  Dredge  Design,  by  T.M.  Tur¬ 
ner.  Ultimate  Fate  of  Suspended  Material 
in  Estuaries,  by  R.B.  Krone.  Modeling  of 
Coastal  Dredged  Material  Disposal,  by 
S.P.  Bowen.  Impact  of  Dredging  on  Water 
Quality  in  Grays  Harbor,  Washington,  by 
J.M.  Smith,  J.B.  Phipps,  E.D.  Schermer, 
and  D.F.  Samuelson.  Response  of  Carolina 
Beach  Inlet  to  a  Deposition  Basin  Dredged 
in  the  Throat,  by  A.J.  Combe  and  G.M. 
Watts,  Predicting  Materia]  Transporta¬ 
tion  in  Mobile  Bay,  by  G.C.  April,  Samuel 
Ng,  Hua-An  Liu,  and  D.O.  Hill. 
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the  Environmental  Impact  of  a  Superport 
on  the  Southeastern  Coastal  Area  of 
Louisiana.  Louisiana  State  University, 
Department  of  Marine  Sciences,  Center  for 
Wetland  Resources,  No . LSU  SG  72  05,  Re¬ 
port  2,  1972-  (See  annotation  in  Sec¬ 
tion  VII.) 


stress  on  estuary  development.  With 
discussion. 

Turner,  T.M.  Dredging:  A  Vital  but 
Troubled  Industry.  MILITARY  ENGINEER, 
vol.70,  No. 458,  p.405-407,  November- 
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Siindermann,  J.,  Wulzinger,  W.  ,  and 
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striction  on  Tidal  Processes  in  an  Estu¬ 
ary.  Proceedings,  XVIth  Congress  of  the 
International  Association  for  Hydraulic 
Research,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A12.  (See 
annotation  in  Section  VI.) 


Thames  Barrier  Will  Protect  London  from 
Tidal  Flooding.  ENGINEERING  NEWS- 
RECORD,  vol.198,  No. 14,  p.18-19,  April  7, 
1977. 

Brief  description  of  a  1,700-ft  barrier 
with  10  movable  steel  gates  being  built 
across  the  River  Thames  which  will  pro¬ 
tect  London  from  infrequent  but  poten¬ 
tially  devastating  North  Sea  tidal 
flooding. 


Thompson,  W.W. ,  and  Dalrymple,  R.A.  A 
History  of  Indian  River  Inlet,  Delaware. 
SHORE  AND  BEACH,  vol.44,  No. 2,  p.24-31, 
July  1976.  (See  annotation  in 
Section  II.) 


Tichler,  L.F.,  Nelson,  J.C.,  and  Burnitl, 
S.C.  The  Effects  of  Water  Resources  De¬ 
velopment  on  Estuarine  Environments 
American  Water  Resources  Conference, 
Eighth,  held  in  St.  Louis,  Missouri,  tu  - 
tober  30  -  November  2,  1972,  Short  Pa¬ 
pers.  American  Water  Resources  Assoc  lo¬ 
tion,  Proceedings  Series  No  lb,  p  IK. 
1972.  (See  annotation  in  Section  til' 


Toussaint ,  R.  Le  programme  de  u* 

du  Centre  National  pour  1  fxpi  it  *t  * 
des  Oceans  sur  1 ' amenagemen t  1.<  *'  . 

(The  "Centre  National  pom  i  f m  •  • 
des  Oceans''  Research  Program  t  ■  :  •»  • 

ment  of  the  "Coastal  f  r  i  ng»-  ' 

HOUILLE  BLANCHE.  v«.|  .9,  s 
106,  19  74.  I  1  ri  f  mmh  h 

ThP  main  aims  of  the  pi<-gia»<  • 
lows  .  (  i  )  |o  ai  >p(  i  i  <  f  •,  i  i  ►  t  *■  .  , 

of  the  f  oa s  t  a  1  se.i  en\  i  r  •  -,n».  • 
present  use  and  futmr  i  f*-f. 
determine  the  potent  ia.  f  »  •  < 

Sites  and  the  limits  w  i  r  E  i  >  -» 

tan  he  exploited.  <  i  :  i  i  '*  * 
fat  tors  with  a  View  r<  » ••  s  -  » 

authorities  and  *  owimn  >  i  i  ♦  s  1  •  • 

dcve lopment  The  pr  gram  « *  ;  - 


The  dredging  industry  is  troubled  but 
vital  to  the  national  defense  and  econ¬ 
omy.  It  is  fraught  with  problems  of  in¬ 
efficiency,  education,  environment,  prof¬ 
itability,  and  regulation.  The  industry 
must  address  these  problems  successfully 
or  perish  as  an  economic  entity.  This 
alternative  is  not  in  the  interest  of  the 
country  and  will  not  occur  if  the  Corps 
and  the  dredging  industry  are  successful 
in  combining  their  efforts  to  solve  mu¬ 
tual  problems. 


U.  S.  Army  Engineer  District,  Philadelphia. 
Long  Range  Spoil  Disposal  Study.  7 
parts  in  8  vols.,  1969-1973.  (See  anno¬ 
tation  in  Section  II.) 


U.  S.  Army  Engineer  District,  San  Fran¬ 
cisco.  Dredge  Disposal  Study,  San  Fran¬ 
cisco  Bay  and  Estuary.  Main  Report  and 
Appendices  A  through  M.  1974-1977. 

(See  annotation  in  Section  IV.) 


U.  S  Army  Engineer  Waterways  Experiment 
Station  Grays  Harbor  Estuary,  Washing¬ 
ton,  Report  ,  Maintenance  Studies  of  35- 
Et-Deep  I  MSI.*  Navigation  Channel,  Hydrau¬ 
lic  Model  Investigation,  hv  N  J  Brogdon, 
Jt  leihni-al  Repc.it  M-72-2,  Report  5. 

'  »<  t  oh**  i  19"*  i  See  annotation  in 

Section  \  |  « 
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Miscel laueous  Paper  H-76-14,  June  1976. 
(See  annotation  in  Section  VI.) 


I-1.  S.  Army  Engineer  Waterways  Experiment 
Station.  Model  Studies  of  Navigation 
Improvements,  Columbia  River  Estuary; 
Report  2:  Entrance  Studies;  Section  4: 
Jetty  A  Rehabilitation,  Jetty  B,  and 
Outer  Bar  Channel  Relocation,  by  K.A. 
Herrmann,  Jr.  Technical  Report  No.  2- 
735,  Report  2,  Section  4,  July  1974. 
(See  annotation  in  Section  VI.) 


U.  S.  Army  Engineer  Waterways  Experiment 
Station.  Navigation  Channel  Improve¬ 
ments,  Ba rnegat  Inlet,  New  Jersey;  Hy¬ 
draulic  Model  Investigation,  by  R.A. 

Sager  and  N.W.  Holly  tie  Id.  Technical 
Report  H-74-1,  March  1974.  (See  annota¬ 
tion  in  Section  VI.) 


1.  S.  Army  Engineer  Waterways  Experiment 
Station.  Neches  River  Saltwater  Bar¬ 
rier,  by  C.J.  Huval.  Miscellaneous  Pa¬ 
per  H-74-9,  August  1974.  (See  annota¬ 
tion  in  Sect  ion  III.) 


U.  S.  Army  Engineer  Waterways  Experiment 
Station.  Numerical  Analysis  of  Tidal 
Circulation  for  long  Beach  Harbor,  by 
D.C  Raney.  Miscellaneous  Paper  H-76-4, 
Report  1,  September  1976;  Report  2,  March 
1976;  Report  3,  September  1976;  Report  4, 
May  1976.  (See  annotation  in  Sec- 
t ion  V! . ) 


f\  S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bav  Entrance  Refrac¬ 
tion  Study,  Tillamook,  Oregon,  by  L.A. 
Hales.  Miscellaneous  Paper  H-77-8, 
August  1977.  ( See  annotation  in 

Sect  ion  I  .  ) 


C .  S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bay  Model  Study;  Hy¬ 
draulic  Model  Investigation,  by  G.M. 

Fi sicker ly.  Technical  Report  H-74-1  1, 
November  19/'*.  (See  annotation  in 
Sect j  on  VI .  ) 


U.  S.  Army  Engineer  Waterways  Experiment 
Station.  Westport  Small-Boat  Basin  Re¬ 
vision  Study;  Hydraulic  Mode  1  Investiga¬ 
tion,  by  N.I.  Brogdon,  Jr.  Miscellane¬ 
ous  r>aper  H-/5-8,  November  1975.  ( See 

annotation  t  n  Section  VI.) 


Vailianos,  I.  A  Rec  ent  History  of  Mason  - 
boro  Inlet,  North  Carolina.  In:  Estua¬ 
rine  Research,  Volume  II:  Geology  and 
Engineering,  edited  by  L.  Eugene  Cronin, 


Academic  Press,  Inc.,  New  York,  I97r>, 
p .  1 5 1  -  1 66  . 

Paper  presented  at  the  Second  Interna¬ 
tional  Estuarine  Research  Conference, 
held  by  the  U.S.  Estuarine  Research  Fed¬ 
eration  at  Myrtle  Beach,  South  Carolina, 
15-17  October  1971.  Musonboro  Inlet  is 
located  along  the  southeastern  ocean 
shoreline  of  North  Carolina  and,  with  re¬ 
spect  to  the  general  Atlantic  coast  of 
the  United  States,  is  located  at  a  point 
approximately  equidistant  from  Boston, 
Massachusetts,  and  the  southern  tip  of 
the  Florida  peninsula.  The  morphology  of 
the  coastal  margin  of  North  Carolina  is 
rharart erized  by  three  cuspate  forelands 
known  as  Cape  Hatteras,  Cape  L.okout ,  and 
Cape*  Fear.  The  ocean  shoreline  :s  com¬ 
prised  of  a  narrow  band  of  low,  sandy 
barrier  islands  whose  widths  are  gener¬ 
ally  on  the  order  of  250  meters.  These 
barrier  islands  are  separated  by  a  total 
of  22  inlets  wfi  i  c  h  couple  the  ocean  with 
the  interconnected  estuarine  waters  of 
the  State.  Though  a  barrier  island-inlet 
chain  :s  typical  of  the  entire  coastline, 
there  is  a  marked  difference  between  the 
northern  and  southern  halves  of  the 
State's  coastal  zone  in  terms  of  estua¬ 
rine  areas.  In  the  northern  half,  the 
estuaries  are  expansive  bodies  water 
known  as  Pamlico  Sound  and  Albemarle 
Sound.  These  are  the  largest  embayments 
on  the  Atlantic  coast  contained  between  a 
barrier  island  system  and  t  lie  continental 
1  and  mass.  The  southern  half  of  the 
State's  coastal  zone  is  characterized  by 
narrow  elongated  lagoons  comprised  ot 
salt  marshes  and  circuitous  networks  of 
tidal- flow  channels.  The  width  of  most 
of  these  elongated  lagoons  does  not  ex¬ 
ceed  1.5  kilometers.  The*  coastal  setting 
at  and  in  the  vicinity  of  Masonboro  Inlet 
embodies  the  general  features  of  the 
southern  half  of  the  State's  coastal 
zone . 


Van  de  Kroeke,  J.  Increasing  the  Mean 
Current  in  Coastal  Channels.  Journal  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division.  Proc  ASCE,  v<>1.102, 

No . WW2 ,  p. 223-234,  May  1976.  (See  anno- 
t  at  i on  i  r>  Sort  ion  I  .  ) 


Vittor,  R.A.  Effects  of  Channel  Dredging 
on  Biota  of  a  Shallow  Alabama  Estuary. 
JOUKNAI.  u  F  MARINE  SCIENCE,  vol.2,  No.  3, 
p.  Ill-m,  1974. 

Identifies  and  describes  the  impact  of 
dredging  in  D'Olivp  Huy,  with  respect 
to  the  effects  of  spoil  effluents  ori 
water  «oim)i  lions  and  mechanical  disrup¬ 
tion  of  benthic  habitats.  The  following 
were  measured  during  the  study:  water 
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temperature,  dissolve]  .»xvgen,  salinity, 
luihidily,  >in<l  lUiirlil  direction, 
s  e « 1 1  me  1 1 1  part  tt  lr  si/e  *1 1  st  r  i  but  i  on  and 
se*l  i  merit  at  ion  rates;  phytoplankton 
ahundanie  and  primary  productivity;  sub¬ 
mersed  plant  biomass,  amt  abundance, 
st.iixi  m>>  «  rop  ami  diversity  of  benthic 
t  .iiiii.i  Eighteen  stations  were  located  in 
the  bay  at  at  the  edge  ot  Blakeley  River. 
1. 1  t  ••»  it  nr  t  t'  i  t  ed  (IS  it  eins  ) 


operations  requires  a  complete  under¬ 
standing  of  the  various  parameter  mea¬ 
surement  s  . 

Walt  her,  A.W.  Research  m  the  Hanngvliet 
Estuary  Proc eed l ngs  ot  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28 ,  1974,  Copenhagen,  Denmark,  vol.JlI, 

19  7  5  ,  Chapter  146  ( p . 248  i -2494  )  .  (See 
annotation  in  Section  II.) 


Wakeman,  I  .  I'midit  mns  ot  Pollutants 
During  Dredging  ami  Disposal  «»por at  i  «>ns 
in  Sau  franc  ism  Bay  I*  r  «-v  eed  mgs  >■!  a 
Workshop  oil  Algae  Nutrient  Relationships 
in  the  San  f  ram  imp  Bay  and  Della,  held 
November  K-10,  19  7  i  at  (lear  l.ake,  Cali¬ 
fornia,  p.  195-202.  The  San  f ianc  isco  Bay 
and  Estuarine  Ass«»c  i  at  ion,  19  7*)  (See 

annotation  in  Section  IV.) 


Wakeman,  T.H.  ,  Sust.tr,  J.F.  ,  and  Dickson, 

W  J.  Impacts  ot  Three  Dre*tge  Types  Com¬ 
pared  in  S . F .  District.  WORLD  DREDGING 
N  MARINE  CONSTRUCTION,  vo 1 . II ,  No.  I, 
p.9-14,  February  19  7r>. 

The  article  summarizes  a  paper  presented 
at  WnDCON  VI  in  September,  1974.  The  pa¬ 
per  is  based  on  monitoring  of  Corps  of 
Engineers  dredging  operations  in  San 
Franc  isco  Bay.  Maintenance  dredging  in 
the  bay  is  conducted  with  hopper  dredges 
generally  beginning  in  October  and  con¬ 
tinuing  through  the  spring.  The  work 
presented  in  the  paper  was  expanded 
starting  in  October,  as  part  of  a  $2.7 
million  study  of  the  environmental  impact 
of  dredging  in  the  hay.  The  overall 
study  is  scheduled  for  completion  in  the 
second  half  of  1975.  The  emphasis  of  the 
monitoring  during  this  dredging  period  is 
the  quantification  of  the  plume  generated 
by  hopper  dredging  and  clamshell  dredging 
using  various  federal  projects  in  the 
bay.  Continuous  monitoring  using  float¬ 
ing  stations  at  set  depths  is  now  being 
conducted  in  lines  parallel  with  the 
dredging  operation  to  further  quantify 
the  effects.  Distance  or  area  of  influ¬ 
ence  is  delineated  by  i nr o rpo ra t i ng  di¬ 
rect  measurements  with  the  speed  of  the 
dredge  and/or  the  currents.  Percent 
t ransmi ss ion  data  obtained  with  a  10  cen¬ 
timeter  light  path  instrument  is  combined 
with  data  from  water  samples  analyzed  for 
suspended  solids  concentrations.  Corre¬ 
lation  analysis  between  the  field  percent 
transmission  readings  and  the  laboratory 
analysis  of  suspended  solids  reveals 
major  differences  in  optical  properties, 
due  mainly  to  the*  differences  in  salini¬ 
ties  in  the  hay.  Evaluation  of  the 
relative  impact  of  various  dredging 


Walton,  T.L.,  and  Dean,  R.G.  Use  ot  outer 
Bars  of  Inlets  as  Sources  ot  Beach  Nour¬ 
ishment  Material.  SHORE  AND  BEACH, 
vo 1.44,  No. 2,  p.U-19,  July  1976.  (See 
annotat  ion  in  Sect  ion  II.) 


Wash  Estuary  Storage  feasibility  Study. 
WATER  SERVICES,  vol.79.  No. 948,  p. 77-79, 
February  1975. 

Gives  a  review  of  engineering  as  well  as 
ecological  studies  done  to  date  as  well 
as  future  studies  to  he  executed  on  the  1 
or  4  bunded  fresh  water  reservoirs  to  be 
built  just  offshore  as  an  acceptable  al¬ 
ternative  to  an  enclosure  of  the  whole  or 
of  the  inner  half  of  the  Wash. 


Weel,  M.A.  van.  Le  Canal  du  Rhin  a 

l’Escaut.  Amenagemenls  de  l’Estuaire  de 
l’Escaut  (The  Rh l ne-Sche 1 dt  Canal.  Im¬ 
provement  Works  in  the  Scheldt  Estuary). 
Bulletin  of  the  Permanent  International 
Association  of  Navigation  Congresses, 

No . 1 7  ,  p.37-41,  1974.  (In  French,  Kng- 
1 i sh  summa  ry . ) 

The  Rh  ine-Sc he  1 dt  canal  improvement 
works,  creating  a  shipping  link  between 
Antwerp  and  the  Volkerak  waterway  in  the 
Netherlands,  are  described.  Cross- 
section  is  based  on  model  experiment  re¬ 
sults,  making  the  canal  suitable  for 
push-tow  shipping.  Locks  divide  the 
canal  into  two  sections,  and  are  designed 
to  guarantee  optimum  separation  of  fresh 
and  salt  water.  Discussed  are  the 
Baalhoek  canal  and  the  cutting  off  the 
bend  near  Bath. 


Whalin,  R.W.  Hydraulic  Model  Evaluation 
of  Coastal  Evolution  Due  to  Offshore 
Structures.  SHORE  AND  BEACH,  vol.4), 

No . 1 ,  p.9-20,  April  1975  (See  annota¬ 
tion  in  Sect  ion  VI .  ) 


Wilson,  J.F.,  Lowrey,  D.P.,  and  Mtllan, 
J.D.  Dredging  with  T i da  1  - Powe red  Jets. 
Eighth  Annual  Offshore  Technology 
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Conference,  Houston,  Texas,  May  1-6,  Wing,  K.H.,  Editor.  A  lest  Particle  Dis- 

1976;  Proceedings,  vul.IU,  Paper  No.OTC  persion  Study  in  Massachusetts  Bay. 

2585.  (See  annotation  m  Section  VI.)  U.  S.  National  Oceanic  and  Atmospheric 

Administration,  NOAA  Technical  Report  KRI. 
374-MESA  6,  September  1976.  (See  anno- 
Windom,  H.L.  Uricon  fined  Dumping  ot  Dredge  tat  ion  in  Section  VII.  ) 

Spoil  Said  Better  than  Dike  Method.  THE 
WORK  BOAT,  vol.29.  No. 10,  p . 36 ,  38,  40, 

42,  October  1972.  (See  annotation  in 
Sect  ion  11.) 


SECTION  VI.  MODELING  AND  OTHKK  LABORATORY  EXPERIMENTS 

Rhys  1 1  a  I  and  iim  L  hcm.i  t  h  a  1  mode  I  studies  and  other  (•••n  l  rolled 
expo  r  i  meiit  s  v.ith  any  phase  of  tnl.il  hydraulics.  inves¬ 

tigations  it  t  he<.  r  it  a  1  us  pet  i  s  ,  studies  t  ■  <  r  improvement  or  regu¬ 
lation  at  spe<  j  f  n  1  o i  , i  |  it  ics,  theory  *>f  pliysn  .ii  inode  I  design 
.iiid  "pcr.it  urn,  physical  model  appurtenances,  and  types  ot  problems 


susceptible  u  1  mt.<de  l  analysis. 
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Abbott,  MB.,  Dah 1 -Madsen ,  K.I.,  Hiustrup, 
P.I.,  et  al.  River  and  Estuary  Modeling 
with  the  Siva  System.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.I,  p . 745-763 . 

The  System  ll,  "Siva,"  has  been  exten¬ 
sively  field  tested  for  the  case  of  a 
Danish  Fiord,  the  Limfiord,  which  is 
multiplely  connected  and  has  a  total 
length  of  about  100  miles.  This  fiord  is 
open  at  both  ends  to  the  sea,  where  it  is 
subject  to  tidal  and  storm  surge  varia¬ 
tions,  while  its  internal  conditions  are 
also  much  affected  by  wind.  The  paper 
shows  various  outputs  from  the  field 
tests.  Some  other  applications  are  also 
outlined.  The  System  is  used  to  calculate 
the  effects  of  various  pollution  loads 
and  distributions  under  typical  climato¬ 
logical  conditions.  From  these  calcula¬ 
tions,  the  best  locations  and  capacities 
of  waste  treatment  plants  are  to  be  de¬ 
termined.  References  (5  items). 


Abraham,  G. ,  Karelse,  M. ,  and  Lases, 
W.B.P.M.  Data  Requirement  for  One- 
Dimensional  Mathematical  Modelling  of 
Salinity  Intrusion  in  Estuaries.  Delft 
Hydraulics  Laboratory,  Publication 
No. 149,  November  1975.  Same  in:  Pro¬ 
ceedings,  XVI th  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.3,  Papei  C32. 

One-dimensional  real-time  modeling  re¬ 
quires  the  magnitude  of  the  longitudinal 
dispersion  coefficient  to  be  specified 
beforehanded  using  experimental  data.  In 
this  paper,  analyzing  the  dispersion 
mechanism,  amongst  others,  it  was  found 
that  (i)  the  dispersion  coefficient  ex¬ 
presses  longitudinally  intergrated 
effects  and  varies  with  location  and  time 
(ii)  information  on  dispersion  obtained 
in  one  estuary  may  not  be  applied  di¬ 
rectly  for  another  estuary  under  all  cir¬ 
cumstances.  Experimental  data  illustrat¬ 
ing  the  above  items  are  presented. 
References  (’ll  items). 


Agalakov,  S.S.,  Grigoriev,  Y.A.,  Gun'ko, 
F.G.,  et  al.  Laboratory  Investigations 
into  the  Pattern  of  Currents  in  the  Neva 
Estuary  in  the  Gulf  of  Finland  on  Comple¬ 
tion  of  Flood  Defence  Works  fur  Lenin¬ 
grad.  Proceedings,  XVIth  Congress  of 
the  International  Association  for  Hydrau¬ 
lic  Resea -ch,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  1975,  vol.I,  Paper  A22 


for  flood  defence  of  Leningrad.  Investi¬ 
gations  were  carried  out  on  two  models: 
a  three-dimensional  hydraulic  model, 
scaled  1:2000  horizontally  and  1:100  ver¬ 
tically,  reproducing  dikes  with  sluices 
and  navigational  openings,  and  an  aerody¬ 
namic  model  scaled  1:5000  and  1:150,  re¬ 
spectively.  The  effect  of  the  defence 
structures  on  the  hydraulic  conditions  in 
the  protected  zone  of  the  Neva  estuary 
was  studied,  i.e.  currents  set  up  by  the 
Neva  flow  and  by  the  inrush  of  water  from 
the  Gulf  of  Finland  associated  with  storm 
surges.  The  results  obtained  were  used 
for  an  adequate  selection  of  the  location 
and  size  of  sluices  in  the  barrier  struc¬ 
ture,  so  as  to  preserve  the  present  water 
exchange  regime  in  the  central  part  of 
the  protected  zone  and  to  improve  it  in 
the  coastal  areas.  References  (4  items). 


Ages,  A.B.  A  Numerical  Model  of  Victoria 
Harbour  to  Predict  Tidal  Response  to  Pro¬ 
posed  Hydraulic  Structures.  Environment 
Canada,  Marine  Sciences  Branch,  Pacific 
Region,  Pacific  Marine  Science,  Report 
No. 73-3,  March  1973. 

A  number  of  schemes  have  been  proposed  to 
improve  the  water  quality  of  the  upper 
basin  of  Victoria  Harbour.  These  include 
construction  of  a  dam  to  prevent  entry  of 
polluted  water  and  the  construction  of  a 
canal  to  flush  the  basin.  Possible 
changes  in  tidal  behavior  as  a  result  of 
the  proposed  structures  are  examined  by 
means  of  a  numerical  model.  The  con¬ 
struction  of  a  dam  would  amplify  a  seiche 
which  is  normally  suppressed  by  the  upper 
basin  while  the  canal,  unless  regulateu 
by  locks,  would,  at  low  water,  drain  the 
polluted  water  into  another  harbor.  To 
maintain  circulation  through  the  canal, 
the  2  waterways  would  have  to  he  dredged. 
At  falling  tide,  most  of  the  upper  basin 
would  discharge  through  the  canal,  reduc¬ 
ing  the  ebb  current  in  the  Narrows  to  a 
rate  which  would  make  this  passage  navi¬ 
gable  during  all  tidal  phases. 

References  (.2  items). 


Ame i n ,  M.  Computation  of  Flow  Through 
Masonboro  Inlet,  N.C.  Journal  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division,  Proc .  ASCF. ,  vol.101, 

No.WWl,  p.93-108,  February  1975.  Dis¬ 
cussion,  vol.102,  No.WWl,  p. 105-106, 
February  1976;  Closure,  No.WWA,  p.480, 
November  1976. 

The  Masonboro  Inlet  system  is  a  complex 
arrangement  of  channels  connecting  the 
coastal  waterways  to  the  Atlantic  Ocean. 
The  flow  through  the  system  was  computed 
by  means  of  a  numerical  model  based  on 
the'  equations  of  unsteady  flow  which  rep¬ 
resent  the  laws  for  the  conservation  of 


The  paper  presents  results  of  laboratory 
hydraulic  studies  of  a  scheme  proposed 
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mass  and  moment  uni .  An  implicit  method 
was  used  to  f  uid  the  solutions  f  or  the 
finite  difference  equations.  The  method 
requires  that  the  basic  equations  be 
satisfied  at  all  lot  at  ions  simulta¬ 
neously.  A  comparison  of  the  computed 
results  with  trie  field  observations 
demonstrates  the  accuracy,  reliability, 
and  efficiency  of  the  method.  It  is  be¬ 
lieved  that  the  simulation  model  can 
handle  other  inlets  with  little  diffi¬ 
culty,  because  other  inlets  are  generally 
much  simpler  than  the  Masonboro  Inlet. 
References  (24  items). 


Amein,  M.,  and  Wardak,  S . G .  A  Dynamic 
Water  Quality  Model  for  the  Neuse  Estu¬ 
ary,  N.C.  University  of  North  Carolina, 
Sea  (irant  Program,  Sea  Grant  Publication 
UNf.-SG-75-28 ,  December  1975. 

The  numerical  model  consists  of  two 
parts.  The  first  part  employs  an  im¬ 
plicit  method  for  the  solution  of  the 
shallow  water  hydrodynamic  equations. 

The  objective  of  this  part  of  the  work  is 
to  obtain  the  values  of  discharge,  veloc¬ 
ity  and  depth  in  the  estuary  under  the 
action  of  freshwater  inflow,  surface  run¬ 
off,  winds  and  tides.  The  second  part  of 
the  model  uses  an  explicit  method  lor  the 
solution  of  the  unsteady  mass-balance 
equation  (equation  of  mass  transport). 

The  objective  of  tins  part  of  the  work  is 
to  obtain  values  for  concentration  of 
materials  in  the  estuary.  The  process 
can  be  steady  or  unsteady,  the  material 
can  be  conservative  or  nonconservat i vp . 
Applications  of  the  model  to  the  Neuse 
Estuary  are  given  and  the  model  is  tested 
with  field  data  for  ammonia,  nitrates  and 
dissolved  oxygen.  References  (21  items). 

Ape  J  t  ,  C.J.,  and  Gout,  Numerical 

Modelling  of  Tidal  Phenomena  in  Bays  and 
Estuaries  with  Inter- tidal  Flats.  Fifth 
Australasian  Conference  on  Hydraulic  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vo 1 . I  I  ,  p . 250-25  7 . 

A  numerical  model  for  simulation  of  tidal 
dynamics  in  hays  and  estuaries  containing 
large  areas  of  shallows  which  dry  at 
iowei  stages  of  the  tide  is  described. 

The  mode  I  incorporates  two  spatial  dimen¬ 
sions  in  the  horizontal  plane  and  the' 
effects  of  wind  shear,  of  frictional  i v - 
s  i  stance*  and  of  Coriolis  force  are  in- 
*  luded.  The  processes  of  drying  and 
wetting  of  the  intertidal  flats  are  simu¬ 
lated  automatically  by  dynamic  alteration 
of  the  boundary  conditions.  Some  results 
from  .i  number  of  case  studies  carried  out 
with  the  model  are  presented  and  it  is 
shown  that  the  presence  of  extensive 


areas  of  inter- tidal  flats  within  a  basin 
gives  rise  1  cj  significant  and  complex 
effects  on  the  tidal  dynamics.  Refer¬ 
ences  (3  it ems ) . 

April,  G.C.,  Hill,  U.O.  ,  and  I.iu,  H  -A . 

Hydrodynamic  and  Material  Transport  Model 
for  Mobile  Bay,  Alabama.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  t  fie  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCK,  San  Fran* 
nstu,  California,  September  3-5,  1975, 
vo 1 . 1  ,  p . 7b4- 782 . 

The  purposes  of  the  study  were  to  formu¬ 
late*  a  hydrodynamic  and  material  trans¬ 
port  mathematical  model  for  Mobile  Bay 
and  to  investigate  the  influences  that 
river  flow  rate,  wind  direction  and 
speed,  (oli form  loading  and  bay  tempera¬ 
ture  have  on  bay  behavior  using  the  veri¬ 
fied  models.  Results  of  a  detailed  para¬ 
metric  study  are  reported  as  tidal  cycle 
average  current  and  salinity  profiles, 
and  monthly  average  col i form  profiles. 

For  current  and  salinity  distributions, 
wind  (above  15  knots)  effects  and  river 
flow  rate  are  significant  in  shaping  the 
patterns  within  the  hay.  Col i form  con¬ 
centration  profiles  arc1  likewise  strongly 
influenced  by  river  flow  rate  and  water 
temperature.  In  all  cases,  computing 
efficiency  and  perceptibility  of  computer 
output  were  of  major  consideration  in  the 
formulation  of  the  Mobile  Bay  Model. 
References  (10  items). 


An  at  burn,  C.R.  A  Finite*  Element  Model 
for  Sediment  Transport  in  Estuaries. 
Dissertation,  Ph  .  D  i  ri  Engineering,  Uni¬ 
versity  of  California  .it  Davis,  1974. 

A  two-dimensional  finite  element  model 
that  simulates  erosion,  transport  arid 
deposition  of  suspended  sediments  is  de¬ 
veloped.  Galerkin's  weighted  residual 
method  is  used  to  solve  the  transient 
convent i on-d i f f us  ion  equation  which  is 
the  statement  of  mass  conservation.  The 
domain  is  subdivided  into  a  series  of 
triangular  elements  in  which  a  quadratic 
approximation  is  made  for  the  suspended 
sediment  concentration.  Expressions  used 
for  l  lie  rate  and  conditions  under  which 
erosion  and  deposition  •••  i  »r  are  those 
postulated  by  Krone  and  Pa r t hena i dos . 
Continuing  aggregation  is  accounted  for 
by  stipulating  t  lie  settling  velocity  of 
the  floes  in  each  element  A  table  of 
salinities  at  which  different  clay  types 
become  cohesive  is  presented.  The  solu¬ 
tion  is  stable  and  convergent  for  the 
range  of  Pec  let  numbers  encountered  in 
river,  reservoir  and  estuary  problems.  A 
flume  test  was  carried  out  to  verify  the 
model  and  showed  good  agreement  between 
observed  and  predicted  shoaling  patterns. 
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Analytic  verification  of  the  numerical 
scheme,  computer  program  listing  and 
description  are  also  presented.  Refer¬ 
ences  (50  items). 


Ariathurai,  R. ,  and  Krone,  R.B.  Finite 
Element  Model  for  Cohesive  Sediment 
Transport.  Journal  of  the  Hydraulics 
Division,  Proc.  ASCE,  vol-102,  No.HY3, 
p . 323- 338 ,  March  1976. 

A  mathematical  model  that  simulates  ero¬ 
sion,  transport  and  deposition  of  cohe¬ 
sive  sediments  in  a  two-dimensional  flow 
field  is  presented.  The  governing  equa¬ 
tions  are  solved  by  the  finite  element 
method  using  the  Galerkin  formulation. 

The  domain  is  subdivided  into  a  series  of 
triangular  elements  in  which  a  quadratic 
approximation  is  made  for  the  suspended 
sediment  concentration.  Expressions  used 
for  the  rate  and  conditions  under  which 
erosion  and  deposition  occur  are  from 
previous  experimental  studies.  Continu¬ 
ing  aggregation  is  accounted  for  by 
specifying  the  settling  velocity  of  the 
floes  in  each  element.  The  model  is 
verified  by  comparison  with  analytic 
solutions  and  the  results  of  a  flume 
test.  References  (17  items). 


Ariathurai,  R. ,  and  Krone,  R.B.  Mathe¬ 
matical  Modeling  of  Transport  in  Estuar¬ 
ies.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Academic  Press,  1977, 
p.98-106. 

The  elements  to  be  considered  in  a  mathe¬ 
matical  model  for  estuarial  sediment 
transport  are  presented.  These  elements 
include  convection-diffusion  terms  and 
source  and  sink  functions  based  on  previ¬ 
ous  laboratory  experiments.  The  experi¬ 
mental  results  yielded  descriptions  of 
deposition  from  suspension  and  erosion  of 
cohesive  beds.  Mathematical  models  that 
simulate  the  transport  of  cohesive  sedi¬ 
ments  are  reviewed  with  recommendations 
for  future  work.  References  (13  items). 


Audunson,  T.,  Mathisen,  J.P.,  Naeser,  H., 
el  a).  Comparison  Between  Physical  and 
Mathematical  Modelling  of  a  Tidal  Fjord 
System  in  Northern  Norway.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposim 
of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  vol.II,  September  3-5 
1975,  p. 1291-1310. 

Paper  presents  results  from  a  physical 
and  numeric.)  I  model  study  of  a  tidal 
fjord  system  with  three  tidal  inlets  in 
northern  Norway.  The  velocity  field  m 


the  distorted  physical  model  is  shown  to 
be  in  good  agrrement  with  available  field 
data.  The  tidal  velocity  fields  computed 
from  a  two-dimensional  vertically  inte¬ 
grated  numerical  model  shows  fair  agree¬ 
ment  with  observations  from  the  physical 
model.  The  computations  showed  little 
effect  from  the  earth  rotation.  Stabil¬ 
ity  of  the  numerical  calculations  re¬ 
quired  the  incorporation  of  a  diffusion 
term  in  the  equations  of  motion.  Numeri¬ 
cal  computations  of  spreading  and  dilu¬ 
tion  of  tracer  material  employed  a  ver¬ 
tically  integrated  two-dimensional 
dif fus ion-advection  model.  In  these  com¬ 
putations  use  was  made  of  the  solution  of 
the  equations  of  motion.  The  numerical 
results  were  compared  to  similar  results 
from  the  physical  model.  Agreement  was 
found  at  some  locations,  disagreement  at 
others.  Diffusion  effects  in  the  dis¬ 
torted  physical  model  seem  larger  than 
what  was  obtained  in  the  numerical  compu¬ 
tations  using  a  diffusion  coefficient  of 
5  2 

0  (10  cm  /s).  The  results  strongly 
emphasize  the  importance  of  adequate  data 
for  comparison  with  numerical  computa¬ 
tions  before  such  models  may  be  used  with 
confidence.  References  (10  items). 


Aydin,  F.N.,  and  Ahlert,  R.C.  A  New  View 
of  Dispersion  in  Well-Mixed  Estuaries. 
ECOLOGICAL  MODELLING,  vol.5.  No. 4, 
p . 301-326,  November  1978. 

A  two-dimensional  simulation  of  Delaware 
estuary  hydrodynamics  has  been  con¬ 
structed.  This  simulation  has  been 
achieved  through  a  rational  estimate  of 
the  character  of  natural  turbulence. 
Non-homogeneous  velocities,  on  the  cross- 
section,  are  employed  in  two-dimensional, 
laterally  homogeneous  species  mass  bal¬ 
ances.  In  turn,  concentration  profiles 
are  interpreted  in  the  form  of  classical, 
one-dimensional  dispersion  coefficients. 
Variation  of  dispersion  as  a  function  of 
both  freshwater  inflow  and  longitudinal 
distance  was  generated.  Variation  of 
dispersion  in  time  within  a  tidal  cycle 
was  found  to  be  insignificant  while  no 
significant  variation  from  one  tidal 
cycle  to  the  next  has  been  detected.  The 
modeling  process  involves  the  solution 
of  tractable  equations  by  implicit  numer¬ 
ical  methods  and  is  capable  of  being  ex¬ 
cited  by  a  wide  range  of  input  condi¬ 
tions.  A  study  of  the  sensitivity  of 
dispersion  due  to  vertical  mass  diffusion 
revealed  that  longitudinal  mixing  charac¬ 
teristics  are  inversely  proportional  to 
vertical  eddy  diffusivity  and  analysis  of 
the  numerical  results  showed  the  disper¬ 
sion  coefficient  is  essentially  insensi¬ 
tive  to  variation  of  longitudinal  mass 
diffusivity.  This  leads  to  the  conclu¬ 
sion  that  turbulent  diffusivity  of  mass 
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in  the  longitudinal  direction  may  be 
taken  as  constant  for  most  purposes  in 
the  study  of  a  two-dimens iona 1  species 
mass  balance  model.  A  field  program  was 
carried  out  near  the  Delaware  Memorial 
Bridge  to  collect  velocity  profiles. 
Substantial  portions  of  the  scheme  have 
been  verified  (i.e.  one-  and  two- 
dimensional  tidal  dynamic  models)  through 
the  use  of  these  data.  References  (27 
items ) . 


Ball,  D.J.,  and  Cox,  N.J.  Hydrodynamic 
Drag  Force  on  Groups  of  Flat  Plates. 
Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proceedings,  ASCE, 
vol.104,  No . WW2 ,  p. 163-173,  May  1978. 
(See  annotation  in  Section  I.) 


Barailler,  L.  Amenagement  de  l'estuaire 
de  la  Seine.  Rejets  de  gypse  en  con- 
duite  (Development  of  the  Seine  Estuary. 
Discharge  of  a  Gypsum  from  a  Pipe).  LA 
HOUILLE  BLANCHE,  vol.29.  No. 1/2,  p.67-70, 
1974.  (In  French.)  (See  annotation  in 
Section  IV.) 


Barailler,  L.,  Cunge,  J.A.,  and  Montaz, 

J.P.  Etudes  sur  modeles  physiques  et 
mathematiques  de  [’evolution  des  fonds 
due  a  la  maree  dans  les  estuaires;  Appli¬ 
cation  a  l’estuaire  de  le  Seine  (Studies 
on  Physical  and  Mathematical  Models  of 
the  Evolution  of  the  Beds  of  Estuaries  - 
Applied  to  the  F.stuary  of  the  Seine). 
Proceedings,  XVIth  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A3.  (In 
F  rench . ) 

Morphological  process  in  estuaries  can 
be  investigated  by  means  of  scale  or 
mathematical  models,  two  very  different 
methods  which,  howpver,  almost  invari¬ 
ably  complete  each  other.  This  paper 
shows  the  respective  advantages  and 
drawbacks  of  the  two  methods  and  the 
extent  to  which  they  are  complementary. 

A  study  of  the  River  Seine  Estuary  is 
described  as  a  typical  application  of 
both  methods  together.  This  approach 
improves  reliability  of  results  and 
decreases  i nvest i gat i on  costs.  Refer¬ 
ences  (5  items). 


Barber,  F.G.,  Murty,  T.S.,  and  Taylor,  J. 

A  Preliminary  Tidal  Exchange  Experiment 
in  Masset  Inlet.  Marine  Sciences  Direc¬ 
torate,  Department  of  the  Environment, 
Ottawa,  Canada,  Manuscript  Report  Series 
No . 39 ,  1975.  (See  annotation  in 
Sect  ion  1 . ) 


Bard,  H.,  and  Krutchkoff,  R.G.  A  Sto¬ 
chastic  Model  for  the  James.  Virginia 
Polytechnic  Institute  and  State  Univer¬ 
sity,  Blacksburg,  Water  Resources  Re¬ 
search  Center,  August  1973. 

Modeling  the  James  River  Estuary  and  de¬ 
termining  parameter  sensitivity  were  ma¬ 
jor  objectives  of  the  project.  The  Scho¬ 
field  Model,  a  transient  state  model, 
simulated  the  James  River  using  the 
available  investigations  for  input  data 
information.  The  sensitivity  of  the 
model  predictions  to  changes  in  rate  con¬ 
stants,  fresh  water  flow  rates,  sewage 
input,  and  temperature  was  also 
invest i gated . 


Barrett,  M.J.,  and  Mollowney,  B.M.  Pollu¬ 
tion  Problems  in  Relation  to  the  Thames 
Barrier.  Philosophical  Transactions  of 
the  Royal  Society  of  London,  Mathematical 
and  Physical  Sciences,  vol.272,  No. 1221, 
p.213-221  ,  May  4,  1972. 

Although  the  storm-surge  barrier  on  the 
Thames,  which  is  to  be  constructed  about 
15  km  seaward  of  London  Bridge,  need  only 
be  closed  to  exclude  except i ona 1 ly  high 
tides  to  fulfill  its  primary  function  as 
a  flood-prevention  device,  it  could  also 
be  operated  as  a  tide-control  structure. 

A  theoretical  study  to  assess  the  effect 
of  operating  the  barrier  on  the  Thames 
estuary  on  a  regular  basis  to  prevent 
water  levels  from  falling  below  a  fixed 
datum  is  outlined.  Studies  on  a  large- 
scale  physical  model  indicate  that  tide 
control  would  bring  about  fundamental 
changes  in  the  estuary.  The  tidal  range 
would  be  reduced,  and  current  velocities 
would  fall  to  almost  zero.  There  would 
be  a  consequent  reduction  in  tidal  range 
and  hence,  in  the  tidal  excursion.  There 
would  also  be  changes  in  salinity  The 
upstream  limit  of  the  saltwater  would  be 
displaced  some  4  km  farther  seaward- 
When  tide  control  was  discontinued  the 
original  salinity  distribution  would 
quickly  be  reestablished.  A  one¬ 
dimensional,  time-dependent  numerical 
model,  which  encompasses  the  ebb  and  flow 
of  the  tide,  was  also  developed.  (KNAPP- 
USGS.)  References  (5  items). 
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the  Geologic,  Hydraulic,  and  Engineering 
Aspects  of  Tidal  Inlets.  V  S.  Army 
Corps  of  Engineers,  General  Investigation 
of  Tidal  Inlets,  GIT1  Report  4,  January 
1976.  (See  annotation  in  Section  VIII.) 
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of  a  Tidal  River  in  Hydrodynami ca l  Model 
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In:  Proceedings,  Forty-Fourth  Annual  Re¬ 

search  Session,  Chandigarh,  29  January  - 
I  February  1975,  Volume  It  -  Hydraulics. 
Central  Board  of  Irrigation  and  Power 
(India),  Publication  No. 123,  January 
19  75,  p.  128-133.  (See  annotation  in 
Sect  ion  1 .  ) 


Bennett,  J.P.  General  Model  to  Simulate 
Flow  in  Branched  Estuaries.  Symposium 
on  Modeling  Techniques,  2nd  Annual  Sym¬ 
posium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE ,  San 
Francisco,  California,  September  3-S, 
1975,  vol.I,  p.643-662. 

The  model  simulates  the  time  history  of 
stage  and  discharge  in  any  estuary  that 
can  be  idealized  as  a  system  of  intercon¬ 
nected  one-dimens lona 1  open  channels.  A 
unique  coding  system  included  in  the 
model  input  as  a  part  of  the  description 
of  each  cross-section  enables  the  solu¬ 
tion  algorithm  to  treat  any  network  of 
channels  without  modification  of  Fortran 
coding.  There  are  no  restrictions  as  to 
the  number  of  reaches  or  junctions  that 
can  be  considered  because  the  algorithm 
computes  stage  and  discharge  for  each 
cross-section  without  reference  to  its 
location  in  a  particular  channel  reach  or 
at  a  junction.  Stage  and  discharge  are 
computed  in  each  channel  using  an  im¬ 
plicit  finite  difference  technique  in 
which  the  equations  of  motion  are  linear¬ 
ized  over  a  time  step.  The  implicit  re¬ 
lationship  is  carried  from  one  channel  to 
others  intersecting  it  by  equating 
stages,  and  utilizing  a  continuity  equa¬ 
tion  for  the  junction.  The  implicit  for¬ 
mulation  removes  the  Courant  restriction 
on  the  size  of  the  time  step.  The  amount 
of  core  storage  is  minimized  by  taking 
advantage  of  the  banded  nature  of  the  co¬ 
efficient  matrix.  Object  time  dimension¬ 
ing  is  used  so  that  only  one  set  of  di¬ 
mension  statements  need  to  be  changed 
when  problems  of  different  size  are  con¬ 
sidered.  Application  of  the  model  is 
illustrated  using  an  extensive  data  base 
collected  in  the  Portland,  Oregon,  harbor 
on  the  Willamette  and  Columbia  Rivers. 

The  harbor  is  idealized  as  a  set  of  seven 
interconnected  one-dimensional  channels. 
After  calibration,  the  model  reproduces 
observed  stages  to  within  a  RMS  error  of 
0.2  ft.,  and  discharges  to  within  a  RMS 
error  of  less  than  50  percent  of  the 
average  absolute  value.  References 
(8  items) . 


Benson,  C.A.,  Hann,  R.W.,  Jr.,  and 

Reynolds,  T.W.  Analytical  Models  for 
the  Evaluation  of  Supplemental  Aeration 
in  Texas  Estuaries.  Texas  A&M  Univer¬ 
sity,  Environmental  Engineering  Division, 


Sea  Grant  College,  TAMU-SG- 75-2 1 3 , 

January  1976. 

In  this  study  a  one-dimensional  dynamic 
mathematical  model  was  developed  for  com¬ 
puter  solution  of  estuarine  dispersion 
problems.  The  math  model  was  based  on 
the  one-dimensional  mass  transfer  equa¬ 
tion  for  the  longitudinal  distribution  of 
a  substance  in  a  variable  area  estuary. 
Finite-difference  approximat ions  of  the 
mass  transfer  equation  were  used  to  de¬ 
velop  the  numerical  model.  Several  re¬ 
searchers  have  used  similar  modeling 
techniques,  and  their  work  has  been  sum¬ 
marized  in  the  Literature  Review.  The 
mathematical  model  described  in  this  work 
was  applied  to  three  dispersion  problems. 
The  first  problem  considered  was  the  dis¬ 
tribution  of  organic  wastes  in  the  Corpus 
Christi  Harbor  Channel.  The  goal  of  this 
study  was  to  determine  the  effect  of 
waste  discharges  on  the  organic  loading 
in  the  Harbor  Channel.  Design  of  a  sur¬ 
face  aeration  system  for  Vince  Bayou  was 
the  second  application  of  the  math  model. 
The  third  application  of  the  computer 
program  was  to  determine  the  effect  of 
inchannel  aeration  on  dissolved  oxygen 
levels  and  organic  waste  concentrations 
in  the  Houston  Ship  Channel.  References 
(57  items). 


Billen,  G.,  and  Smitz,  J.  Mathematical 
Model  of  Water  Quality  in  a  Highly  Pol¬ 
luted  Estuary.  Hydrodynamics  of  Estu¬ 
aries  and  Fjords;  Proceedings  of  the  9th 
Liege  Colloquium  on  Ocean  Hydrodynamics, 
1977,  p.55-62. 

The  paper  describes  a  general  model  of 
water  quality  in  high  polluted  rivers  and 
estuaries,  showing  the  relations  between 
the  oxido-reduct ion  balance,  bacterial 
activity  and  hydrodynamic  processes. 
Systematical  application  is  made  to  the 
Escaut  river  estuary.  The  Scheldt  estuary 
(120  km  long)  is  heavily  polluted  above 
Antwerp  (km  80)  by  important  amounts  of 
organic  matter.  The  deterioration  of 
chemical  and  biological  properties  of  the 
water  by  this  domestic  pollution  is  not 
the  direct  consequence  of  the  presence  of 
organic  load,  but  the  result  of  the  in¬ 
tense  heterot rophic  activity  which  de¬ 
grades  this  charge:  oxygen  is  rapidly 
entirely  depleted;  other  oxidants  (MnO^, 

NO^ ,Fe(0H) , . . . )  are  used  by  anaerobic 

metabolisms,  and  the  related  reduced 

forms  (Mn+* , NH*+ ,Fe** , . . . . )  are  pro- 
4 

duced  (km  120  -  km  70).  Near  km  60, 
owing  to  increasing  salinity,  floccu¬ 
lation  and  sedimentation  of  the  sus¬ 
pended  organic  matter  occur.  Under  the 
conjugated  increase  of  salinity  and 
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<li  spar  it  ion  ot  organic  matter,  the  bacte¬ 
rial  activity  tails  down,  and  a  phase  ot 
recuperation  begins  (km  30  -  km  60),  ac¬ 
celeration  by  mixing  with  sea-water,  sat¬ 
urated  in  oxygen.  The  different  oxidants 
are  successively  regenerated;  the  last 
step  is  the  reappa r i l i on  of  oxygen. 
Typical  longitudinal  profiles  of  oxido- 
reduction  forms  are  shown  in  Fig.  l.a.b. 
In  this  case,  the  classical  models  of 
river  pollution  cannot  be  used:  i)  the 
organic  load  is  very  important,  and  is 
not  a  limiting  factor  of  the  heterotro- 
phic  activity;  ii)  other  oxidants  than 
oxygen  are  used,  and  must  he  considered 
as  state  variables.  It  is,  however,  pos¬ 
sible  to  describe  correctly  the  evolution 
of  the  chemical  composition  of  the  water 
by  a  complete  oxido-reduct ion  balance, 
using  a  few  assumptions  about  internal 
thermodynamic  equilibrium.  References 
(13  items). 


Blair,  C.H.  Similitude  of  Mass  Transfer 
Processes  in  Distorted  Froude  Model  of  an 
F.stuary.  Ph.D.  Dissertation,  Old 
Dominion  University,  Norfolk,  Virginia, 
March  1976. 

The  project  began  with  the  design  and 
construction  of  a  hydraulic  Froude  model 
of  the  Lafayette  River,  a  small  well 
mixed  estuary  in  Norfolk,  Virginia.  Hor¬ 
izontal  scale  is  1/540,  verticle  scale 
1/12  yielding  a  vertical  distortion  of 
45.  Adjustment  by  roughness  strips  and 
screens  produced  cLose  agreement  of 
model -prototype  tide  heights,  currents, 
and  salinities  in  the  deep  reaches  com¬ 
prising  80%  of  the  estuary  volume.  Some 
scale  effect  in  velocity  and  tide  height 
could  not  be  eliminated  in  the  shallow 
upper  branches  of  the  estuary,  probably 
because  of  the  high  geometric  distortion 
and  the  narrowness  of  the  channel  at 
kilometer  6.7.  Similar  slug  releases  of 
Rhodamine  WT  dye  tracer  in  model  and  pro¬ 
totype  produced  concent ra t i on  fields 
which  were  monitored  over  eight  tidal 
cycles.  The  normalized  concentration 
fields  were  in  close  agreement  in  the 
lower  reaches.  In  the  shallow  upper 
branches,  model  concent ra t ions  increased 
to  about  double  those  in  the  prototype  as 
depth  decreased.  Using  an  analytic  solu¬ 
tion  to  the  one-d imens i ona 1  advection- 
dif fusion  equation,  values  of  low-  and 
high-water  slack  dispersion  coefficients 
were  computed  for  model  and  prototype. 
Their  mean  was  taken  as  an  approximat ion 
of  the  real-time  coefficient.  By  running 
the  model  with  tresh  water  as  well  as 
with  fresh/ salt  mixed,  it  was  possible  to 
separate  the  dispersion  coefficients  into 
components  dependent  upon  oscillatory 
turbulent  velocity  shear  and  upon  density 
gradients.  The  mode l - to-prototype  ratio 
of  turbulent  velocity  shear  components 


must  he  of  order  10  for  similitude  of 
dispersion.  If  the  Taylor-Kider  equa¬ 
tions  for  dispersion  coefficient  apply, 

the  actual  ratio  will  he  of  order  10  , 

if  on  the  other  hand  the  "four-tlu  rds 
law"  applies,  the  actual  ratio  will  he  of 

order  10  **  as  required  for  similitude. 
Data  from  the  Lafayette  River  model 
agreed  closely  with  the  latter.  Mode ) - 
prototype  comparisons  of  dispersion  in 
several  other  models  at  varying  scales 
and  distortions  have  also  been  reported 
to  demonstrate  similitude,  as  would  Vie 
pred icti'd  by  the  four-thirds  law.  It 
appears  that  this  is  the  governing  rela¬ 
tionship  for  dispersion  coefficients  in 
at  least  nine  models;  consequently, 
similitude  of  mixing  is  attainable  in  at 
least  these  and  possibly  other  estuaries. 
No  particular  restriction  on  the  rela¬ 
tionship  between  horizontal  and  vertical 
scales  is  necessary.  An  analysis  of  the 
derivation  of  the  one -dimensions 1  longi¬ 
tudinal  dispersion  equation  shows  that 
the  coefficient  is  in  fact  the  sum  of  two 
terms,  one  related  to  the  Taylor-Elder 
concept  (mixing  due  to  velocity  shear  and 
small-scale  eddies)  and  the  other  to  the 
four-thirds  law  (mixing  due  to  large- 
scale  eddies).  More  research  is  needed 
to  determine,  for  any  given  estuary,  the 
relative  magnitude  of  the  two  components. 
References  (53  items). 


Blank,  M.A.  Results  of  Salinity  Tests  on 
the  San  Francisco  Bay-Delta  Hydraulic 
Model.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.I, 
p . 663-674 . 

As  part  of  the  San  Francisco  Bay  and 
Sacramento-San  Joaquin  Delta  Water  Qua  1 - 
ity  and  Waste  Disposal  Investigation  of 
the  Corps  of  Engineers,  U .  S.  Army  F.ngi- 
neer  District,  San  Francisco,  hydraulic 
model  tests  were  conducted  at  the  Corps' 
fixed  bed  hydraulic  (physical)  model  in 
Sausalito,  California.  These  tests  in¬ 
cluded:  verification  for  tidal  eleva¬ 

tions,  velocities  and  salinities;  model 
sensitivity;  base  and  plan  conditions. 
Steady  state  tests  were  found  satisfac¬ 
tory  for  measuring  tidal  elevations  and 
velocities.  Dynamic  tests  were  required 
to  obtain  salinity  results  for  comparison 
of  base  and  plan  conditions.  The  specif¬ 
ic  problem  addressed  is  the  effect  that 
channel  deepening  would  have  on  salinity 
at  selected  stations  in  the  estuarine 
system.  While  in  general  deepening  of 
navigation  channels  increased  salinities, 
there  were  cases  where  deepening  of  the 
upper  reaches  of  the  channel  caused  small 
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changes  in  salinity  throughout  the  sys¬ 
tem.  It  may  be  that  the  location  of  a 
critical  mixing  zone  determines  the  in¬ 
fluence  of  channel  deepening  on  salini¬ 
ties.  Regardless  of  what  theories  are 
used  to  explain  phenomena,  the  model  test 
results  indicate  what  will  occur  in  the 
prototype  tor  each  of  the  plans  tested. 
Results  can  then  he  used  by  a  specialist 
to  determine  the  impact  on  the  estuarine 
environment.  References  (6  items). 


Bliunberg.  A.K.  The*  Influence  of  density 
Variations  on  Kstu<irine  Tides  and  Cii  di¬ 
lations.  ESTUARINE  AMI)  CD  AS  I AL  MAR  INK 
SCIENCE,  vo  1.6,  No.  2,  p.  209-215,  February 
1978.  (See  annotation  in  Section  I.) 


Blumberg,  A.K.  A  Numerical  Investigation 
into  the  Dynamics  of  Estuarine  Circula¬ 
tion.  Chesapeake  Bay  institute.  The 
Johns  Hopkins  University,  Technical  Re¬ 
port  91,  Reference  75-9,  October  1975. 
(See  annotat  ion  in  Section  I .  1 


Blumberg,  A . F .  Numerical  Model 
rine  Circulation.  Journal  of 
draulics  Division,  Proc.  ASCK , 
No.HY.J,  p.J95-JI0,  March  197  7. 
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l he  Hy- 
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A  real-time  numerical  model  is  developed 
to  predict  the  dynamics  of  partially 
mixed  estuaries.  An  explicit  finite  dif¬ 
ference  technique  which  conserves  mass, 
salt,  and  momentum  was  used  to  solve  the 
governing  equations.  A  consistent  set  of 
vertical  mixing  coefficients  is  proposed 
such  tfi.it  an  application  of  the  model  to 
the  Potomac  River  Estuary  produces  simu¬ 
lations  of  velocity,  salinity,  and  tidal 
heights  cum pa  rah  1 e  to  field  observations. 
The  mode]  also  permits  an  investigation 
of  the  time  variability  in  tin*  magnitude 
of  th*'  various  terms  composing  the  salt 
balance  equation.  References  (19  items). 


Blumberg,  A.K.  Numerical  Tidal  Model  of 
Chesapeake  Bay.  Journal  of  the  Hydrau¬ 
lics  Division,  Proc.  ASCK ,  vol.103, 
No.HYl,  p.1-10,  January  1977. 

A  two-dimensional  plan  view  numerical 
model  based  upon  the  shallow  water  equa¬ 
tions  is  developed  to  simulate  the  tidal 
dynamics  of  complex  estuaries,  rivers, 
and  hays.  The  finite  difference  tech¬ 
nique  conserves  mass,  momentum  (with  no 
dissipation)  and  energy.  The  technique 
also  allows  for  easy  employment  of 
boundary  conditions  and  uses  little 
computer  time.  The  model  is  applied  to 
the  Chesapeake  Bay  with  its  varying 
bathymetry  and  many  tributaries,  showing 
the  simulations  to  accurately  predict 
available  observations.  The  presence  of 


I 


residual  eddies  was  detected.  Numeri¬ 
cal  simulations  of  the  Bay  demonstrate 
that  a  bottom  friction  coefficient  of 
K  -  0.0025  (C  =  approx.  63)  is  appropri¬ 
ate.  References  (9  items). 


Blumberg,  A.K.  A  Two-Dimensional  Numeri- 
o.iI  Model  for  the  Simulation  of  Partially 
Mixed  Estuaries.  Estuarine  Processes; 
Volume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p. 323- 531. 

A  real  time  numerical  model  is  developed 
to  describe  the  longitudinal  and  vertical 
distributions  of  velocities  and  salini¬ 
ties  as  well  as  tidal  amplitudes  for  par¬ 
tially  mixed  estuaries.  One  assumes  the 
flow  to  be  laterally  homogeneous  and  uses 
realistic  estuarine  bathymetry.  The  ex¬ 
ternal  inputs  to  the  model  are  the  salin¬ 
ity  and  tidal  amplitude  as  a  function  of 
time  at  the  ocean  boundary  and  the  fresh¬ 
water  discharge  at  the  river  boundary. 

The  model  includes  the  continuity,  salt 
and  momentum  balance  equations,  coupled 
by  an  equation  of  state.  The  elimination 
of  the  lateral  momentum  balance  equation 
permits  numerical  solutions  with  little 
computing  time.  The  numerical  technique 
conserves  salt,  volume  and  momentum  in 
the  absence  of  dissipative  effects. 
Simulations  show  the  salinity  intrusion 
to  be  highly  sensitive  to  the  vertical 
eddy  viscosity,  with  minor  changes  to  the 
tidal  amplitude.  Results  from  the  appli¬ 
cation  of  the  model  using  a  stability  de¬ 
pendent  eddy  viscosity  and  eddy  diffusiv- 
ity  to  thp  Potomac  River  yield  distribu¬ 
tions  comparable  to  field  observations. 
References  (3  items). 


Boericke,  R.R.,  and  Hogan,  J.M.  An  X-Z 
Hydraul ic/Thermal  Model  for  Estuaries. 
Journal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vol.103,  No.HYl,  p. 19-37,  January 
1977  . 

A  two-dimensional  time  dependent  numeri¬ 
cal  model  for  partially  stratified  estu¬ 
aries  is  described.  The  model  is  based 
on  a  coupled  solution  to  the  continuity, 
momentum,  and  salinity  equations  in  the 
longitudinal  (x)  and  vertical  (z)  direc¬ 
tions.  The  hydrostatic  approximation  is 
used,  anil  the  vertical  exchange  of  momen¬ 
tum,  mass  and  energy  is  modeled  with  an 
eddy  viscosity  using  empirical  modifica¬ 
tions  for  stable  and  unstable  stratifica¬ 
tion.  The  numerical  method  is  a  time  and 
space  staggered  scheme  with  the  vertical 
direction  treated  implicitly.  Convection 
terms  in  the  transport  equations  are 
treated  with  upwind  differencing.  The 
model  results  show  good  agreement  with 
observed  tidal  phase  lag,  current  and 
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salinity  data.  At  low  treshwalei  Hows, 
the  model  predicts  a  large  density- 
induced  circulation  (D1C),  which  strongly 
int  licences  the  dilution  of  thermal  dis¬ 
charges.  An  important  result  is  that  the 
Dll'  is  not  monoton ic,  being  much  larger 
in  the  deep  sections  of  the  river  due  to 
rec 1 1 c u 1  at  ion .  References  (25  items). 


Bnkiuiiewicz,  H.J.  Estuarine  Sediment  Flux 
Evaluated  in  Long  Island  Sound.  Ph . D . 
Dissertation,  Yale  University,  May  1976. 
(See  annotation  in  Section  II.) 


Bonnet i lie,  K.,  Lepetit,  J.P.,  and  Lespine, 
K.  Simulation  des  depots  de  vase  dans 
1’esluaire  de  la  Gironde  (Simulation  of 
Silt  Deposition  in  the  Gironde  Estuary). 
Proceedings,  XVIth  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A2A.  (In 
Frecnh.)  (See  annotation  in  Section  II.) 


Bonz ,  P.K.  Fabric  Boom  Concept  for  Con¬ 
tainment  and  Collection  of  Floating  Oil 
U.  S.  Environmental  Protection  Agency, 
Environmental  Protection  Technology  Se¬ 
ries,  EPA-670/2-73-069 ,  September  1973. 
(See  annotation  in  Section  V.) 


Bowden,  K.F.,  and  Hamilton,  P.  Some 
Experiments  with  a  Numerical  Model  of 
Circulation  and  Mixing  in  a  Tidal  Estu¬ 
ary.  ESTUARINE  AMD  COASTAL  MARINE 
SCIENCE,  vo 1.3,  No. 3,  p. 28 1-301,  July 
1975. 

A  two-dimensional  model  of  estuary  cir¬ 
culation,  of  which  a  mathematical  de¬ 
scription  has  been  published  previously, 
has  been  applied  to  a  study  of  the 
changes  in  circulation  and  salinity  dis¬ 
tribution  which  occur  in  an  estuary  of 
simple  geometrical  shape  when  certain 
parameters  of  the  flow  are  varied  sys¬ 
tematically.  The  estuary  is  of  rectangu¬ 
lar  cross-section  but  the  width  and  depth 
vary  along  its  length.  The  boundary  con¬ 
ditions  include  a  simple  harmonic  tidal 
oscillation  applied  at  the  mouth  and  a 
uniform  river  discharge  at  the  head  of 
the  estuary.  Two  internal  parameters, 
the  coefficients  of  vertical  eddy  vis¬ 
cosity  and  diffusion,  and  K? ,  respec¬ 
tively,  have  been  taken  (i)  as  constants, 
fill  as  functions  of  the  depth  of  water 
and  the  depth-mean  current,  and  hence 
varying  with  time,  and  (lii)  as  functions 
also  of  the  Rithardson  number.  It  was 
found  that  the  use  of  variable  coeffi- 

‘  i  ruts,  N  and  K  ,  instead  of  constant 
z  / 

values,  had  a  considerable  effect  on  the 
cert i» a  I  profiles  of  current  and  salinity 


'lining  j  tidal  period  and  gave  a  repre¬ 
sentation  i loser  to  observational  data 
Experimental  runs  with  different  values 
of  t  he  tid.il  amplitude,  the  river  flow 
and  end  salinities  being  kepi  const  ant, 
showed  the  effects  of  interaction  between 
the  tidal -driven  and  density-driven  c  oni- 
porients  of  the  flow  Other  runs  were 
made  with  varying  river  discharge  and 
horizontal  salinity  gradients.  It  is 
considered  that  the  results  of  these 
tests  will  he*  useful  in  the  application 
of  similar  models  to  real  estuaties 
References  (20  items). 


Bowen,  A.J.,  and  Pin  less,  S.J.  Effects  of 
Bank  Raising  Along  the  Thames  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  him*  2A-28,  1974,  Copen¬ 
hagen,  Denmark,  vol.lll,  1975,  Chapter 
1A5  (p. 2471-2482)  . 

A  one- d i mens i ona 1  numerical  model  was 
used  to  estimate  the  location  and  volumes 
of  water  flooding  over  the  banks  of  the 
Thames  Estuary  under  several  combinations 
of  bank  levels  and  possible  storm  surges. 
An  assessment  of  the  probable  damage  re¬ 
sulting  from  each  of  these  floods  enabled 
a  comparison  to  be  made  between  the  vari¬ 
ous  possible  schemes  for  hank  improvement 
and,  indeed,  showed  that  there  was  a 
serious  need  for  such  improvement  even 
though  a  start  on  the  construction  of  tbe 
Thames  Barrier  was  imminent.  In  an  estu¬ 
ary  such  as  the  Thames  the  overflow  may 
provide  a  significant  turn  in  the  con¬ 
tinuity  equation  and  the  effect  must 
therefore  he  programmed  as  an  integral 
part  of  the  model;  one  obvious  effect  of 
the  overspill  is  to  limit  the  maximum 
levels  to  about  0.2  m  above  the  hanks  in 
the  upper  Thames,  almost  irrespective  of 
the  size  of  the  surge.  References  (3 
i  terns ) . 


Bowen,  A.J.,  ami  Pin  I  ess,  S.J.  The*  Re¬ 
sponse  of  an  Estuary  to  the  Closure  of  a 
Mobile  Barrier;  Richmond  Barrier  on  the 
Upper  Thames  Estuary.  ESTUARINE  AM) 
COASTAL  MARINE  SCIENCE,  vol.5,  No . 2 , 
p. 197-208,  March  1977. 

The  changes  in  tidal  regime  and  extreme 
levels  in  the  River  Thames  wh i  i  h  will 
result  from  the  closure  of  the  Woolwich 
Barrier  have  been  estimated  from  the  re¬ 
sults  of  hoth  hydraulic  and  numerical 
mode  1 s  of  the  estuary.  It  was  clearly 
important  that  the  assumptions  and 
methods  used  in  these  models  he  checked 
as  thoroughly  as  possible;  one  obvious 
way  of  verifying  the  numerical  niiulri 
was  to  use  the  same  techniques  to  inves¬ 
tigate  the  effects  of  an  existing  struc¬ 
ture,  the  hall -tide  harrier  .it  Rulmiond, 
where  the  predictions  could  be  checked 
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against  direct  observations.  A  detailed, 
one-dimensional,  numerical  model  of  the 
Thames  Estuary  above  Chelsea  was  devel¬ 
oped  to  examine  the  dynamics  of  this  com¬ 
plex  region;  a  region  which  had  been  rep¬ 
resented  only  very  crudely  in  previous 
models  of  the  whole  estuary.  The  model 
was  found  to  accurately  describe  the 
tidal  regime  in  this  area,  correctly  re¬ 
producing  the  effect  of  a  mobile  barrier 
closing  across  the  tide.  Opportunities 
for  the  detailed  verification  of  numeri¬ 
cal  model  predictions  of  the  changes  re¬ 
sulting  from  a  major  alteration  in  the 
geometry  of  the  system  are  rare,  usually 
only  being  possible  in  a  follow-up  study 
after  a  new  structure  has  been  completed. 
It  is  therefore  encouraging  that  the 
present  model  successfully  reproduces  the 
dynamics  of  an  existing  system.  Refer¬ 
ences  (5  items). 

Brandes,  R.J.,  and  Masch,  F.D.  Estuarine 
Ecologic  Simulations.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCE,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.l,  p.159-178. 

The  estuarine  ecologic  model  described 
herein  provides  a  management  tool  for 
analyzing  the  water  quality  and  biologi¬ 
cal  responses  of  certain  types  of  estu¬ 
arine  systems  under  the  influence  of  dif¬ 
ferent  external  inputs,  i.e.  river  inflow 
quantities  and  qualities,  wastewater  re¬ 
turn  flows  and  pollutant  loadings,  local 
runoff  characteristics,  tidal  behavior, 
meteorologic  conditions,  bathymetric 
changes  (dredging)  etc.  The  model  simu¬ 
lates  the  areal  distribution  of  constitu¬ 
ent  concentrations  in  a  horizontal  plane; 
however,  at  any  given  point,  complete 
vertical  mixing  is  assumed.  Hence,  the 
model  is  most  applicable  to  estuarine 
systems  characterized  by  large  surface 
areas  and  relatively  shallow  depths  where 
wind- induced  mixing  is  prevalent.  Lit¬ 
erature  Cited  (12  items). 


Brezina,  J .  Experience  with  a  Small 
Stale,  Highly  Distorted  Fixed  Bed  Model 
of  the  La  go  Maracaibo  Estuary.  Sympo¬ 
sium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE,  San 
Francisco,  California,  September  3-5, 
1975,  vol.l,  p.675-689. 

'Pie  construction  of  a  13.50  m  deep  navi¬ 
gation  channel  through  the  shallow  parts 
of  the  Cu l f  of  Venezuela  and  Lago  Mara¬ 
caibo  estuary  was  completed  in  1963.  The 
channel  was  built  principally  for  the 
tankers  which  air*  used  to  transport  crude 
oil  from  the  fields  located  in  the  land 


enclosed  body  of  water,  commonly  called 
Lago  de  Maracaibo.  The  field  surveys 
made  periodically  after  the  channel  was 
built  have  shown  an  increase  in  the  sa¬ 
linity  of  the  Lago  de  Maracaibo  and  the 
formation  of  shoals  in  various  parts  of 
the  channel.  To  control  the  shoaling  it 
was  necessary  to  dredge  the  channel  fre¬ 
quently.  This  operation,  which  later  be¬ 
came  continuous,  required  heavy  financing 
for  the  maintenance  of  the  channel.  In 
1968,  the  situation  in  the  estuary  of  the 
Lago  de  Maracaibo  was  critically  ana¬ 
lyzed.  It  was  concluded  that  the  hydro¬ 
dynamics  of  the  estuary  were  not  well 
understood,  mainly  because  of  limited 
field  data,  inadequate  to  shed  light  upon 
the  highly  complicated  condition  of  the 
estuary.  However,  it  was  believed  that 
the  existing  information,  especially  the 
continuous  tidal  records,  made  it  feasi¬ 
ble  to  build  and  operate  a  small  fixed 
bed  model  which,  as  it  was  hoped,  would 
provide  an  insight  into  the  condition  of 
the  estuary  more  readily  than  any  other 
procedure  could  do. 

Bricker,  O.P.,  III,  and  Troup,  B.N. 

Sediment -Water  Exchange  in  Chesapeake 
Bay.  In:  Estuarine  Research,  Volume  I: 
Chemistry,  Biology,  and  the  Estuarine 
System,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.3- 
27.  (See  annotation  in  Section  11.) 


Brooks,  N.H.  Dispersion  in  Hydrologic  and 
Coastal  Environments.  W.M.  Keck  Labora¬ 
tory  of  Hydraulic  and  Water  Resources, 
California  Institute  of  Technology,  Re¬ 
port  No.KH-R-29,  December  1972.  Same: 

U.  S.  Environmental  Protection  Agency, 
Pacific  Northwest  Environmental  Research 
Laboratory,  Report  EPA  660/3-73-010, 
August  1973.  I36p.  (See  annotation  in 

Sect  ion  IV.) 


Bruiin,  P.  Stability  of  Tidal  Inlets; 
Theory  and  Engineering.  New  York, 

Elsevier,  1978.  506p.  (See  annotation 

in  Section  J I . ) 


Burt,  W.V.,  and  Farreras,  S.F.  Predictive 
Nomograms  of  Hydraulic  Conditions  for  the 
Si  us  law  Estuary.  SHORE  8  BEACH,  vol.45, 
No., 3,  p. 45-48,  July  1977. 

In  the  study,  a  one  dimensional  numerical 
model  developed  by  Goodwin  was  applied  to 
the  Si  us  law  estuary  and  tested  under  dif¬ 
ferent  seasonal  water  mixing  conditions. 
The  model  requires  physical  characteris¬ 
tics  of  the  estuary,  tida’  fluctuations 
at  the  mouth,  and  fresh  water  river  flow 
as  input.  The  monel  output  consists  of 
values  for  water  surf a  e  displacement. 
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velocity  ant)  tidal  t  low  s  .»  lum  i  uni  « >  I 
time  ami  <1  is  tame  from  the  mouth.  Model 
results  tor  a  number  of  different  hydruu- 
I  if  conditions  in  the  St  us  law  estuary  .i  •  e 
summarized  as  a  set  of  nomograms  which 
provide  useful  information  for  engineer¬ 
ing  ca  1  f  u  I  a  1 1  oils  .  References  (18  items). 


Calciali,  A.  Le  mode l c  1  iuv i o-roar i t  ime  «le 
Porto  Tolle.  Proceedings,  XVI  th  Con¬ 
gress  ot  the  international  Association 
tor  Hydraulic  Research,  Sao  Paulo, 

Brazil,  July  27  to  August  1,  1975,  vol.l. 
Paper  A26 .  (In  French.) 

This  paper  deals  with  the  fluvial  mari¬ 
time  model  of  delta  Po,  for  the  Porto 
Tolle  thermoelectric  power  station  under 
design.  l)i f f i cu 1 1 ies  encountered  during 
design  and  tests  owing  to  a  tidal  range 
of  intermediate  value  and  sea  currents 
having  irregular  direction  and  speed  in 
time  are  examined.  After  a  short  de¬ 
scription  of  the  model,  a  method  is  de¬ 
scribed  to  reproduce  sea  currents  which 
can  maintain  the  similitude  for  current 
direction  ami  speed  in  the  area  near  the 
coast . 


Cannon,  (I.  A.,  and  huird,  N.P.  Variability 
of  Currents  and  Water  Properties  from 
Year-Long  Observations  in  a  Fjord  Estu- 
ary.  Hydrodynami  cs  of  F.stuaries  and 
Fjords;  Proceedings  of  the  9th  liege  Col¬ 
loquium  on  tJcean  Hydrodynamic.-.,  1977  , 
p.515-535.  (See  annotation  in 
Sect  ion  I  .  ) 


Capon i,  E.A.  The  Simulation  ol  Estuarine 
Circulations  witfi  a  Fully  Three- 
Dimensional  Numerical  Model.  Estuarine 
Processes;  Volume  II,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977  ,  p.H2-346. 

The  Nuv i e r— St okes  salinity  and  continuity 
equations  in  the  Boussincsq  approximation 
are  spatially  integrated  on  the  elemen¬ 
tary  computational  cells  to  provide  equa¬ 
tions  for  the  temporal  rate  of  change  of 
the  fluxes  through  every  cell’s  face  and 
of  the  mean  salinity  in  every  cell.  The 
effect  of  the  spatial  subgrid  scales  is 
lumped  together  with  the  Reynolds 
stresses  generated  by  the  temporal  dis¬ 
cretization  procedure,  and  modeled  by  a 
simple  Fickian  relationship.  The  pres¬ 
sure  field  in  the  momentum  equations  is 
split  up  into  a  hydrostatic  and  a  dynamic 
part,  the  latter  obtained  as  the  solution 
to  a  finite  differences  Poisson  equation. 
The  three  momentum  equations  and  the  sa¬ 
linity  equal  >n  are  independently  updated 
by  a  forward  stepping  cheirw.  The  free 
surface  is  updated  by  a  miss  conserving 


s.  In-mi-  Rf.jii  i  r  e-f  r  y  i  t  ums  ai> 

r  i  \  i  i  i  it  f  l  .  .w  s  .did  ,ui  |,n  r  r  I  eva  t  l  on  it 
'  hr  sf  ■ .»  is  .i  t  uim  t  i  •  hi  -  ■  I  t  l  iiu- ,  as  well  as 
appl  led  winds  arid  a  t  mospht- 1  it  presvuie. 

1  he  model  has  been  implemented  in  a  fur* 
l i an  < ode  It  admits  arbitrary  coastal 
boundaries,  openings  to  t  fie  sea,  river 
int  lows  and  bathymetry  imposed  by  tbe 
user  through  data  cards.  Idealized  test 
cases  .ire  used  to  show  that  the  model  be¬ 
haves  as  physically  expected.  A  coarse 
application  to  Chesapeake  H^v  shows  qual¬ 
itatively  correct  results  at d  the  need  to 
incorporate  a  less  naive  representation 
lor  the  subgrid  scales.  References  (1) 
i terns ) . 

Carder,  K.L.,  Palmer,  S.L.,  Rodgers,  B.A., 
et  al.  Calibration  of  a  Thermal  Enrich¬ 
ment  Mode i  for  Shallow,  Barricaded  Estu¬ 
aries.  University  of  South  Florida,  St 
Petersburg,  Department  of  Marine  Sc  lerue, 
September  1976. 

Final  report  to  Office  of  Water  Research 
and  Technology,  Department  of  the  Inte¬ 
rior.  A  new,  semi  - impl i c j t ,  numerical 
model  o  1  thermal  dispersion  lias  been  de¬ 
veloped.  It  has  been  linked  to  an  ex¬ 
plicit,  ti dally  driven  hydraulics  mod*  I 
o t  a  barricaded  estuary  mi  the*  west  coast 
of  Florida.  The  model  has  been  used  t 
predict  the  distribution  of  •  emperature 
resulting  from  a  seawat  er-t  o<>  1  ed  power 
generation  facility  near  Crystal  River, 
Florida.  Manning  numbers  a  no  diffusion 
coefficients  have  been  determined  for  the 
modeled  basin  and  verified  by  ompanng 
characteristics  of  the  calculated  plume 
to  those  of  the  actual  plume’.  Input 
variables  included  tidal  height,  power 
plant  load,  solar  ir radiance,  air  temper¬ 
ature,  humidity,  pressure,  and  wind  speed 
and  direction.  After  five  days  of  simu¬ 
lation  for  the  period  6/15/75  to  6/19/75, 
the  calculated  plume  area  was  within  15% 
of  the  measured  acreage,  and  f he  calcu¬ 
lated  mean  plume  temperature  differed 
from  the  measured  value  by  only  0.05C. 
References  (23  items). 


Carter,  H.H.  Simple  One  Dimensi-  tal 
Kinematic  Model  Results  for  the-  dush 
River  and  Romney  Creek.  Chesapeake  Bay 
Institute,  The  Johns  Hopkins  Un  versitv, 
Special  Report  40,  Reference'  7t;  2,  March 
19  76. 

Report  describes  simple  one  dm-nsional 
transient  state  transport,  i.e..  kine¬ 
matic,  models  of  the  Rush  River  and  of 
Romney  Creek,  both  potential  re  eivers  of 
excess  he.it  and/or  contaminant.6  from  the 
blowdown  ol  any  cooling  towers  tssonaled 
with  a  generating  station  const  ucted  at 
the  site.  In  addition,  the  res  Its  of  an 
independent  verification  of  tie*  Rush 


Section  VI.  Modeling  and  Other  Laboratory  Experiments 


River  model  by  means  of  two  dye  experi¬ 
ments  (spring  and  fall,  1972)  are  pre¬ 
sented  together  with  a  quant i t at i ve  com¬ 
parison  of  the  two  systems  as  potential 
receivers  of  waste  according  to  the  two 
models.  References  (3  items). 


Cederwall,  K.,  and  Svensson,  T.  Sediment 
Flushing  After  Dredging  in  Tidal  Bays. 
Journal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vol.102.  No . HY7 ,  p.935-953,  July 
1976. 

A  one-dimensional  dispersion  model  for 
tidal  flushing  of  suspended  material  has 
been  formulated.  It  is  suggested  that 
this  model  can  be  used  to  predict  the  es¬ 
cape  of  suspended  material  from  an  estua¬ 
rine  dredging  area  out  into  the  adjacent 
waters.  The  dispersion  model  includes  a 
sedimentation  function  to  reproduce  the 
effect  of  resedimentat ion.  Calibration 
of  the  model  was  carried  out  in  a  resto¬ 
ration  area  by  means  of  in-situ  tracer 
tests  and  salinity  measurements  to  estab¬ 
lish  the  dispersive  properties  of  the 
water  body.  The  settling  characteristics 
of  the  upper  sediment  layer  were  estab¬ 
lished  by  sedimentation  analysis  of  bot¬ 
tom  samples  from  the  dredging  area,  di¬ 
vided  into  an  organic  (polluted)  top 
layer  and  the  underlying  inorganic  sedi¬ 
ment.  References  ( 16  items). 


Celikkol,  B.  and  Reichard,  R.  Hydrody¬ 
namic  Model  of  the  Great  Bay  Estuarine 
System.  Part  I.  University  of  New 
Hampshire,  Mechanics  Research  Laboratory, 
UNH  Sea  Grant  Technical  Report  UNH-SG- 
153,  August  1976. 

A  numerical  hydrodynamic  model  developed 
by  Connor  and  Wang  has  been  applied  to 
the  Great  Bay  Estuary  system.  The  model, 
using  the  finite  element  method,  was 
found  to  he  better  suited  to  the  com¬ 
plexities  of  the  Great  Bay  Estuary  system 
than  Leendertse's  finite  difference 
model.  Initial  model  development  has 
been  completed,  and  qualitatively  accept¬ 
able  results  are  presented.  A  numerical 
experiment  was  conducted  to  develop  a 
procedure  to  be  used  tor  selection  of 
critical  model  parameters  in  the  calibra¬ 
tion  process.  The  general  scheme  for 
model  calibration  is  presented,  and  is 
ready  to  be  implemented,  pending  receipt 
of  current  data  collected  last  summer  by 
the  National  Ocean  Survey.  References 
(21  v  terns ) . 


Chadwick,  N.R.  The  Barmbv  Tidal  Barrage. 
Journal  of  the  Institution  of  Water  Engi¬ 
neers  and  Scientists,  vol.29,  No. 7, 
p  .  J I  7-  1  15  ,  Oi  tnfipr  19  73.  (  See  an  not  a- 

t  i on  : n  Sec  t i on  V .  ) 


Chapra,  S.C.,  and  Nossa,  G.A.  Documenta¬ 
tion  for  HAR03.  A  Computer  Program  for 
the  Modeling  of  Water  Quality  Parameters 
in  Steady  State  Multi -dimensional  Natural 
Aquatic  Systems.  Second  Edition.  U.S. 
Environmental  Protection  Agency,  New 
York,  October  1974.  (See  annotation  in 
Section  V . ) 


Chatterjee,  A.K.  Numerical  Model  of  a 
Tidal  River.  Bulletin  of  the  Calcutta 
Mathematical  Society,  vol.64,  No. 4, 
p.151-157,  December  1972. 

The  system  of  one-dimensional  equations 
of  motion  and  continuity  has  been  widely 
used  to  describe  approximately  the  un¬ 
steady  flow  in  a  tidal  river  and  the  so¬ 
lution  of  these  equations  represent  the 
flow-conditions  at  any  time  at  any  place 
of  the  river.  The  equations  being  non¬ 
linear,  numerical  solutions  are  only 
tried  with  the  help  of  finite-difference 
methods.  Here  the  explicit  finite- 
difference  scheme  with  diamond  grids  has 
been  used  to  solve  the  equations  with  the 
help  of  a  high  speed  digital  computer. 

The  case  studied  here  is  that  of  the 
river  Rupnarain,  one  of  the  most  impor¬ 
tant  tributaries  of  the  river  Hooghlv. 
Unlike  river  Hooghlv,  this  river 
Rupnarain  is  more  difficult  to  solv-,  as 
has  been  shown  in  this  paper.  Special 
attention  has  been  given  on  the  variation 
of  friction  factor  in  the  equation  of  mo¬ 
tion.  The  results  obtained  were  compared 
to  those  observed  in  the  river  and  their 
closeness  is  also  vividly  examined. 
References  (3  items). 


Chatwin,  P.C.  Some  Remarks  on  the  Mainte¬ 
nance  of  the  Salinity  Distribution  in 
Estuaries.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.4.  No.  5,  p. 555-566,  Septem¬ 
ber  1976.  (See  annotation  in 
Sect  ion  III.) 


Chen,  C.W.,  Smith,  D.J.,  Jackson,  J.D., 
et  al.  Organic  Sediment  Model  for 
Wastewater  Outfall.  Symposium  on  Model¬ 
ing  Techniques,  2nd  Annual  Symposium  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vei  l, 
p.  179-207 . 

In  addition  to  bacterial  contamination  oi 
beaches,  marine  wastewater  discharges  tan 
create  env i ronment a  1  problems  through 
accumulation  of  organic  sediments  near 
l he  outfall.  Organic  sediment  modified 
l  lie  living  environment  of  benthic  am  - 
ma I s ,  causing  populations  t"  change,  com¬ 
position  to  shift,  and  substrates  to  be - 
c  omr  eri  i  i  c  lied  by  hr.iw  metals  <•  i  o  l  he  r 
l  "Xu  mat  dials.  An  organ  it  sod;  me  lit 
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model  was  deve  I  oped  to  follow  the  pro¬ 
cesses  of  sediment  accumulation  thtough 
sedimentation,  lateral  dispersion,  decay, 
resuspeus ion  and  dispersion  of  sell  1  in* 
particles  of  sewage  origin.  The  mo<le  1 
was  applied  to  tour  outfalls  under  vari¬ 
ous  operating  conditions.  Available  data 
indicate  the  veracity  of  the  model. 

Wider  applications  of  the  model,  belter 
definition  of  input  ‘lata,  and  capability 
of  the  model  to  consider  current  charac¬ 
teristics  at  different  strata  of  water 
column  can  improve  the  results.  They  m 
turn  can  contribute  to  the  goal  of  de¬ 
signing  the  outfall  system  tor  the  pro¬ 
tection  of  indigenous  biota.  References 
(11  i terns ) . 


Chen,  Y.H.,  Lope/.,  J.L.,  and  Richardson, 
KY.  Mathematical  Modeling  of  Sediment 
Deposition  in  Reservoirs.  Journal  of 
the  Hydraulics  Division,  AS CL ,  vo 1.104, 
No.HY12,  p . 1605- 1 6 16 ,  December  1978. 

(See  annotation  in  Section  11.) 


While  llit'  construction  and  operation  of 
uudi st or ted  fixed  bed  Froude  models  of 
hydraulic  st  rue  tines  sue  h  as  spillways, 
intakes,  guide  vanes,  etc  generally  do 
not  present  substantial  problems,  this  is 
not  the  case  when  models  of  entire  water¬ 
ways,  estuarine  regions  and  coastal  areas 
are  considered.  I  he  horizontal  extension 
of  such  flow  systems  combined  with  the 
need  for  not  too  small  depths  in  the 
model  require  the  operation  of  distorted 
models  with  art  1  filial  roughness  elements 
introduced  to  distort  the  slope  of  the 
energy  grade  line*  correctly.  Formulas 
lor  the  si/c  and  distribution  of  these 
roughness  elements  are  developed  and 
tested  in  a  tidal  model  of  the  canal  be¬ 
tween  Little*  Lake  Worth  and  Lake  Worth  in 
Halm  Beach  County,  Florida.  Furthermore 
grain-size  model  scales  which  will  allow 
true*  mode* ling  of  scour  initiation  and 
sediment  transport  are  developed  for 
lighter  than  prototype  model  bed  materi¬ 
als,  thereby  avoiding  too  small  model 
grain-size.  References  (8  items). 


Chevereau,  l>.,  Montaz,  J.P.,  and  Cronzet  , 

Hh .  Mode l e  mathemat i que  de  pollution 

par  convection  d * un  traceur  conservatif; 
Son  utilisation  dans  1’ etude  de 
I ' assa i n 1 ssement  du  Golfe  du  Moraihan. 
Proceedings,  XVI th  Congress  of  the  Inter¬ 
national  Association  tor  Hydraulic  Re¬ 
search,  Sao  Haulo,  Brazil,  July  27  to 
August  1  ,  1975  ,  vol.4,  Paper  02.  Un 
French.  ) 

The  choice  of  purification  methods  for  .1 
tidal  estuary  or  gulf  is  subject  to  the 
prior  determination  of  the  field  of  cur¬ 
rents,  and  their  speed  and  discharge  in 
the  area  studied.  Tins  stage  is  pro¬ 
longed  by  the  calculation  of  the  routing 
of  pollutants.  The  Morbihan  Gulf  is  a 
definite  case  for  study.  The  gulf  is 
polluted  by  urban  and  industrial  waste 
which  adversely  affects  shell  fish  farm¬ 
ing  and  tourism,  the  two  main  sources  of 
income  for  the  region.  The  current  study 
and  the  pollution  study  which  makes  use 
of  a  conservative  tracer  were  carried  out 
using  mathematical  models  with  a  view  to 
improve  the  present  condition  and  to  de¬ 
termine  a  waste  disposal  program  main¬ 
taining  the  restored  state  in  the  case  of 
future  development. 


Christensen,  B.A.,  and  Snyder,  R.M. 

Physical  Modeling  nl  Scour  Initiation  and 
Sediment  Transport  in  Distorted  Tidal 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  engineer¬ 
ing  Division  of  ASCE .  San  Francisco, 
California,  Septemhei  1-5  ,  19  75,  vol.U, 
p.92  7-9  r>. 


Chri stodoulou ,  G.C.,  and  Connor,  J.J. 
Numerical  Modeling  of  Dispersion  in 
Stratified  Waters.  Massachusetts  Insti¬ 
tute  of  Technology,  Sea  Grant  Program, 
Report  No.MITSG  7o-]7,  November  2u ,  197b. 

A  numerical  model  is  developed  lor  the 
quantitative  description  of  the  disper¬ 
sion  process  in  1  two- layer  system  which 
represents  an  approximation  for  a  natural 
coastal  water  body  during  the  summer  sea¬ 
son  when  a  distinct  t lie rmoc  i  1  tie  usually 
exists.  1  he  formulation  is  based  on  the 
convert  loti-di  f  fusion  equation,  vertically 
integrated  between  tin1  layer  boundaries. 
Layer  velocities  and  thicknesses  are  as¬ 
sumed  to  he  obtained  from  a  separate  hy¬ 
drodynamic  model.  The  quant  i  f  1  cat  1  on  of 
the  physical  processes  of  entrainment  and 
mixing  through  the  density  interlace  as 
we  I  I  as  tfie  horizontal  dispersion  mech¬ 
anism  is  discussed.  The  model  is  applied 
t--  a  particle  dispersion  experiment 
earned  out  recently  1  ri  the  Massac huset t s 
Bay  and  comparisons  with  field  data  are 
presented.  References  (lb  items). 


Chri  stodoulou,  (» .  C  .  ,  Connor,  J.J.,  and 
Pearce,  R.R.  Mathematical  Modeling 
of  Dispersion  in  Stratified  Waters. 

Ralph  M.  Parsons  Laboratory  lor  Water  Re¬ 
sources  and  Hydrodynamics,  Department  of 
l  » v 1 1  Engineering,  Massachusetts  insti¬ 
tute  of  Technology,  Report  N".21‘*. 
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quant » t at  1 vo  description  of  the  dispei- 
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water  body  •  iti  i  :  n>t  l  hr*  summer  season,  when 
a  distinct  llirtnii'i  lint*  usually  exists. 

The  model  can  handle  any  passive  constit¬ 
uent,  dissolved  or  suspended,  possessing 
vert i< a  I  mobility  and  arbitrary  deiay 
(harai  tfiisl  n  •>,  in  a  domain  o!  it  regular 
geometry  and  bottom  typography.  The  t  en¬ 
nui  1  a  t  I  on  is  based  on  the  i  i.nvn  t  ihu- 
d illusion  equation,  vert n ally  integrated 
between  the  layer  boundaries.  Layer 
velocities  and  thicknesses  are  assumed  to 
be  obtained  1 rom  a  separate  hydrodynamic 
model.  The  processes  of  enl  ra  i  nmeiil  ami 
mixing  through  the  density  intei face  are 
presented  with  a  uni  tied  view  and  general 
quantitative  expressions  m  terms  of  the 
stability  of  the  system  and  Liu*  mean  flow 
character isl  ics  are  proposed.  The  model¬ 
ing  of  horizontal  dispersion  mechanisms 
and  the  relation  ot  eddy  ditfusivity  to 
the  cha rat  ter i st i c  grid  size  and  of  shear 
dispersion  to  the  local  velocity  profile 
are  discussed.  The  numerical  model  is 
applied  to  two  particle  dispersion  exper¬ 
iments  carried  out  recently  in  the  Massa¬ 
chusetts  Bay  and  comparisons  with  field 
measurements  are  presented.  References 
(9  1  items  I. 


Christodoulou ,  G.C.,  Connor,  J.J.,  and 
Pearce,  B.R.  Mathematical  Modeling  of 
Dispersion  in  Stratified  Waters.  Massa¬ 
chusetts  Institute  of  Technology,  Depart¬ 
ment  ot  Civil  Engineering,  Sea  Grant 
Technical  Report  No.MITSG  76-14,  November 
1976. 

A  numerical  model  is  developed  tor  the 
quantitative  description  of  the  disper¬ 
sion  process  in  a  two-layer  system  which 
represents  an  approximation  for  a  natural 
water  body  during  the  summer  season,  when 
a  distinct  thermocline  usually  exists. 

The  model  can  handle  any  passive  constit¬ 
uent,  dissolved  or  suspended,  possessing 
vertical  mobility  and  arbitrary  decay 
characteristics,  in  a  doma i n  of  irregular 
geometry  and  bottom  topography.  The  for¬ 
mulation  is  based  on  the  convection- 
diffusion  equation,  vertically  integrated 
between  the  layer  boundaries.  Layer 
velocities  and  thicknesses  are  assumed  to 
be  obtained  from  a  separate  hydrodynamic 
model.  The*  processes  of  entrainment  and 
mixing  through  the  density  interface  are 
presented  with  a  unified  view  and  genera) 
quantitative  expressions  in  terms  of  the 
stability  of  the  system  and  the  mean  flow 
characteristics  are  proposed.  The  model¬ 
ing  of  horizontal  dispersion  mechanisms 
and  the  relation  of  eddy  ditfusivity  to 
the  characteristic  grid  size  and  of  shear 
dispersion,  to  the  loin  l  velocity  protile 
are  discussed.  The  numerical  u.  >de  I  is 
applied  to  two  particle  dispersion  exper¬ 
iments  carried  out  recently  in  the  Massa¬ 
chusetts  Bay  and  comparisons  with  field 
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*  h  r  i  s  t  o<li  <u  1  <  <u  ,  il  l  .  ,  l.e  imkub  1  e  r  ,  W  f  .  ,  ,ind 
I  ['pen,  A.I.  Mathematical  Models  >0 
Massac  (inset  t  s  hay  Part  III.  A  Mathe¬ 
matical  Mode  1  fw  t  he  1)  i  spe  i  s  i  on  of  Sus¬ 
pended  Sediments  >.  ii  Lwustul  Waters. 

Ralph  M.  Larsons  Laboial'-rV  foj  Water  Re- 
Nouic.es  and  Hydrodynamics,  Massac  huset  t  s 
Institute  ot  Technology,  Report  No . 1 79 , 
January  1974.  (See  annotation  in 
Section  II.l 


iliristov,  (' .  ,  and  Bayrac  tarov,  J.  Propa¬ 
gation  "1  Sea  Wind  Waves  into  the  River 
Beefs  Kstuaring  into  the  Sea  and  Struc¬ 
tures  lor  Their  Decreasing.  Proceed¬ 
ings,  With  Congress  of  the  International 
Assoc i at l un  1  or  Hydraulic  Research.  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1979, 
v  1 1  .  1  ,  Paper  A 2d . 

At  the  lowest  courses  ot  the  rivers  tee- 
fore  their  estuaring  into  the  sea,  they 
have  comparatively  slight  bed  slopes, 
therefore  very  often  they  provoke  hack- 
waters  which  swamp  the  low  coast  area. 

The  courses  of  such  rivers  are  character¬ 
ized  with  many  meanders.  In  order  to 
make  use  of  this  swamped  coast  area, 
which  is  very  valuable  to  national  econ¬ 
omy,  it  appears  necessary  to  improve 
(train)  the  river  courses  at  their  lowest 
sections.  By  the  help  of  a  model  made  at 
the  Hydraulic  Laboratory  of  the  Hydraulic 
and  Irrigation  Institute  in  Sofia,  the 
estuary  of  Izgrev  river  which  trained 
flows  into  the  Black  sea  was  studied. 
Various  breakwaters  of  "I"  form  were 
also  investigated,  constructed  as  rock- 
fill  dams  of  dumped  rocks,  set  under 
various  angles  to  the  wave  direction  as 
well  as  river  streams  under  different 
angles  to  the  wave  direction.  This  study 
gives  the  opportunity  to  investigate  wave 
propagation  into  rivers  with  a  slight  bed 
slope  without  ant iwave  structures  on  the 
estuary  and  tributaries  coming  into  the 
river  courses.  These  tributaries  are 
with  comparatively  steep  bed  slopes  and 
considerable  discharge  compared  with  that 
of  the  main  river.  The  inflow  of  such 
tributaries  into  the  river  has  a  compara¬ 
tively  slight  influence  on  the  wave  prop¬ 
agation  into  the  lowest  part  of  l  lie 
river. 


Codell,  R.B.  Digital  Computer  Simulation 
of  Thermal  Effluent  Dispersion  in  Rivers, 
Lakes,  and  Estuaries.  I'.  S.  Army  Missile 
Research,  Development  and  Engineering 
Laboratory,  Redstone  Arsenal,  Alabama, 
Technical  Report  RS-7  1-16,  f>  November 
19  M.  (See  annotation  in  Section  1 V .  ) 


IS- 


Sr-  l  i'-n  VI. 


1-  -If  I  I  (!£ 


i*1  *  it  her  i.  if-.  .,  ,,t 


I.XJ’O  i  i  in, -n  l  s 


(..os  t  a  ,  S  .  i. .  ,  .inti  Isaacs,  1.1)  An  i  s<> t  r  < -p  i  * 
Sainl  Transport  i  *j  'I  nl. 1 1  Inlets.  Sym¬ 
posium  on  Modeling  Tec  Iiii  i  ‘jucs  ,  .hid  Aimn.i ! 
Sympos  i  inn  os  tin-  W.ii«*ru.iys,  H.nhors  .uni 
lloast.il  hug  i  nee  r  i  tig  Division  »l  ASl'K,  San 
Francisco,  La  I  i  I'»m  i  .i ,  September  i  —  S  , 

I  *1 7  > ,  vo  1  .  I  ,  p  .  J  :>  4  -  2  ?  1 . 

Lhe  occurrence  ot  natural  flushing  aiti*>i, 
in  tulal  inlets  has  long  been  rec  ogn i /rd . 
t'n  I  ort  him  1 e  I  v  ,  l  ho  natural  situation  is 
often  1 1!  idequat  e  tor  man's  *lf-sirnl  uses, 
riu'  t  r.iii  1 1  i  ini.1 1  solutions  *•!  dredg i  tig  in 
the  eri'i  l  inn  *.l  sediment  hai  i  mts  .in  ex¬ 
pensive,  v  t  short  to nn  us<  l  ultu  ss  .  aiul 
engender  a  degree  o!  ciiv  i  roiuiiont  a  I  slunk. 
This  invest  ij»at  inn  involves  redirecting  a 
small  part  of  tho  power  in  tidal  flows  in 
i  manner  as  to  groat  I  y  modify  sediment 
deposition  in  suoh  inlets.  A  small  uni¬ 
directional  sei  oiul.i i  y  t  l ov  l  t  om  ocean  to 
hay  disproport ionately  reduces  power 
available  to  transport  sediment  into  the 
channel  and  similarly  increases  the  power 
available*  to  transport  sediment  seaward. 
The  results  from  hydraulic  and  computer 
models  indicate  that  small  perturbations 
to  the  inlet  dynamics  achieved  in  this 
manner  have  a  large  nonlinear  effect  on 
the  overall  transport  of  sediments  in  the 
channel.  The  amount  of  change  is  much 
greater  than  might  he  expected  Iron,  such 
small  changes  in  the  tidal  flow.  Recent 
studies  have  indicated  that  model  and 
field  data  seem  to  be  governed  by  the 
same  law  relating  tidal  flow  and  equilib¬ 
rium  channel  geometry.  Since  these  are 
the  primary  igents  governing  tin*  results 
of  our  experiments,  it  may  he  possible  to 
extend  the  results  to  real  s  i /»*  harbors 
with  substantial  mean i ng f u 1  ness .  Refer- 
*  to  es  i  In  i tems ) . 


‘"lean,  P.H.  A  Numerical  N-.de!  ,>f  Bur.i- 

*  iopic  Mixed  l  ull's  between  \  am  cnivet 
island  and  *  h»  Ni  inland  and  Its  Kid  it  i-m 

*  o  Studies  of  t  Il.e  Ksl  liirilir  'a  ri  ul.it  |ii|| 

Hyd i  *  dyriarn  .  :>  «•»  l.s:  ii.j,  u*s  and  Fjords, 
Proceeding-,  of  the  'll  h  l.iege  ho  I  I  oipj  \  nm 
-•ii  c*  run  IK -1  r**dvnam i  c  s  ,  I  ^  ?  ,  p.JHI-flJ. 
(S*-e  .iiiiini.il  wm  in  Sec  t  i  *  >t;  i  f  I  .  ) 

‘rookshank ,  N.  Nnmei  i*  al  Mode!  Stmfies  ol 
Rivers  an*!  Kstuaries.  f’roc  ee<|  j  ngs  of 
the  first  '..Hindi  an  Hydraulics  lonteieme, 
held  at  l  fic*  bnjvetsitv  -if  Alberta,  May  1  (i 

*  11,  Id  7  1 .  p.  ilV-lffi. 

I  he  s  f  a  t  e-o  f  -  t  ii,  -  .j  i  t  of  ii  mile  r  j  *  ,i  I  hydro¬ 
dynamic  modelling  of  livers  and  e  sin-ines 
(ii  one  and  l we*  dimensions  is  well  «leve  I  - 

*  pe-j  .  Ihe  i<  -  hi  ii  y  i  *■  considered  sill  I  i  * 
c  lent  for  most  eng  i  in  e r i ng  purposes.  A 
-b"ic  r  i  pt  i  on  of  mime  r  i  *  -i  I  modelling  is 
given,  t  *  *  I  I  owe  f  fe-  .{(plications  to  t  lo¬ 
st  l,.iwn-ii*  *■  ,  Fia  i’i  and  St  .  (  i.nr 
Rivers.  References  '<  itc'ii---.  /. 


If. mis  pa  .j  i  *1 ,  A  .  ind  Dinsiiior  A  .  1  .  Numeri¬ 
cal  S  l  fun  t  a  l  i  <  >n  of  St*-:!  ges  l  li  Hays 

Syiiiji.  s  i  nm  on  Modeling  1  >  1  .i  i  <|iir:. ,  Jr  id  An¬ 

nual  Symposium  -I  t  to*  U.iiei  i*.iys  ,  Harbors 
and  lj.-r.  l.il  Kug  i  net*  t  t  ug  bivisi.-'i  --t  AS-.  L  , 
Sail  I  ran*  IM  ii,  (  .*  I  !  f  ■  •  i'll  i  a  ,  September  }  -  f,  , 

.  V  -  I  .  I  !  ,  j  IS  ,f>-  IV. !  . 

A  l  Wo  -  s  t  age  ap|  >  i  oa  *  it  I  <>  r  nmne  r  m  a  I  mihij- 
l  at  t  >  iii  -.i  storm  singe's  m  complex  <-*asta! 
areas  has  been  adopted  b\  I  he  Danish  Hy¬ 
draulic  institute.  ihe  first  s  t  age-  simu¬ 
lates  the  open  coast  *-uige  .-ii  a  I  a  i  ge  and 
relatively  course  mode!  including  enough 
area  that  the  surge*  is  generated  entirely 
within  the  in  ■  ■  -  f  c  - 1  .  Ihe  second  stage 

lollies  the  open  coast  singe  into  the 
nea  rsliote  area  and  •  iptfiiicpot.es  the 
locally  gerieiale-l  surge  ■  top  of  the* 

Opel,  c  *  .1 S  l  surge.  !  fi  I  J-  method  l  p.i  I  - 
l  i  •  n  1  a  i  1  v  suited  to  Simula!  i-ii  -  ’  1  surges 
in  such  complex  areas  as  bav*  and  estuar¬ 
ies  partly  sheltered  h  v  t>  i  r  r  »  e  r  r»  e  f  >  , 
low-l\irig  barricT  inlands,  which  might  l>* 
overt  opprd  al  s>>me  st  ig«  during  the 
surge,  and  i nun da t ed  I  I ■  .  d  plains  It 
has  been  applied  to  gn  hurricane 

simul.it  i-iis  in  H  i  s<  av:*  a  '•  .  I  i  "  r  i  -  la  ,  m-j 
D  1 1  w  i  n  ,  Australia,  am-  •:  y  :  t.e  r  I  •  -<  .» t  i  -;»s 
Rot  h  l-l*  -lei  Stages  are  l-aed  -I.  l.'HI  s  *  ■  -Tli  - 
put*!  SY.,  trill  ".System  J  !  "  ul.ictl  .  *  illplit  ••*' 
the  t  lows  and  walei  levels  m  i  mode!  of 
the  area  under  study  using  a  finite  1 1  1  - 
ferencr  method  tor  S"luti..-n  *■(  t  e.pm- 
f  tons  ‘*1  continuitv  a.  <)  m.-meti t  »in  I  i 
ne a  i  I  y -ho r  i  /.mi .« I  t  wc.  -  i  >.  nens  ;  *-tia  i  f  I .  ws  . 
ihe  ,iii.i  may  be  of  pi;l<  arbitrary  hape 
and  bathymetry.  K-dt  it;,,  *•■;  i  ••  items'. 

i  T  -i  i  e  |  1  ,  I  N  The  l  m  p'tll  |-  s  sen  t  I  i  1  S  ■  •  t 
l>  i  st  *•  rs  f  on  and  D  i  t  I  us  i  ■  n  .  \  ■  i  i  si  Auxt  i  a  i  - 

tan  h  inference  on  t'.-.i-t  al  }  nv  iin't'i  nm  . 
Sydney.  May  1  a  -  1  "  .  I  '  » ;  Fug  I  tie*- r  ,  ng 
Dynamics  of  the*  thrust  a  1  Zone,  p  In  1  -  la  S 
t  See  ann.-t  a  l  l  oil  i  li  Sec  t  t  *m  I  .  ) 


nlrni  t  .  A  .  and  Malherbe,  I  .  -F.  V.\\t  lim- 

1  *  "t  1  a  c  a  pa  i  i  t  e  te  i.:l  ngiM.il  u-n  -I  '  mi 

es  t  ii. •  i  re  Fxc-mp  1  e  *le  i  a  '  -  -  i  l  r  a  I  c  *i- 

1  ding  the  Co.-lnig  i.ii'a*  M\  .1  an  Kstu- 
aiv .  1  sample  of  the'  Loire  Kstnury). 

LA  Hill  II.I.K  BLANLHK.  v,  |  .  j«),  N->  1  . 

p  (In  French.  )  Sv 

!  ’  1 1 1  *  -  I  i  t  I  o  li  in  S  e  v  t  l  o  f  i  1  \  .  ) 


Davidson.  R.  Process  Loritro!  N--d-  i  tor 
'ixygen  Regc'iiera  t  i  on  of  P»*l  luted  I-  i  vers, 
Pli a  so  i  1  .  Wa  t  c* r  Kes«»uic*'s  Rose.  *  Ii  In¬ 
stitute,  Rutgers  I  n  i  vet  s  1 1  y  ,  New  it.  un s  - 
wick.  VI  .  Apr  i  I 

A  un-  pn.i'i"  ter  estimation  prove*  ire  has 
been  invented  t.>r  the  dire*  t  t  u  I  de¬ 
termination  *>t  the  nut  iii. i !  react  :  «>n  co¬ 
efficient  bv  t  requeue  v  re spouse  u 1  vs i s 

Rs  flu  use  * !  a  iliec  li.itin  .1  I  Misti-  im 
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jeratoi  devic e,  which  is  operated  in  a 
periodic  fashion  with  j  variable  ampli¬ 
tude,  it  is  possible  to  determine  quanti¬ 
tatively  the  value  of  the  natural  reaera- 
l ion  coefficient  from  field  measurements 
of  dissolved  oxygen  concent ra t i on .  The 
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Davidson,  H.,  and  Hunter,  J.V  Process 
Control  Model  for  Oxygen  Regeneration  of 
Polluted  Streams  (Phase  I,).  Water  Re¬ 
sources  Research  Institute,  Rutgers  Uni¬ 
versity,  Brunswick,  N.J.,  Research  Proj¬ 
ect  Technical  Completion  Repoit,  March 
IV  70  . 

In  the  experimental  part,  the  objective 
was  tu  correlate  rapidly  determined 
parameters  (i.e.  chemical  oxygen  demand, 
organic  carbon  and  ainnioruaj  with  r>-day 
BoD  using  linear  regression  analysis  on 
samples  taken  from  l  fie  Passaic  River  in 
Sew  Jersey.  Equations  were  developed  for 
the  prediction  of  the  r>-day  B()D  jOL- 
(di  lut  ion  let  fill  i  <|ue  J  ,  the  r>-day  JO  C  Rf'D 
f Warburg  t ec  hn  i  que  )  ,  arid  the  JO-Day  J0< 
BoD  i Warburg  technique.!  from  the*  ammonia, 
organic  carbon,  and  chemical  oxygen  de¬ 
mand  t  flit  *1)1  rat  I  "IIS  .  The  resulting  equa¬ 
tions  indicated  that  only  somewhere  be¬ 
tween  w0°4  and  EiJ'i.  of  Bill)  variations  vi  r». 
reflected  by  the*  concentrations  of  the 
parameters.  In  the  iheorrtic.il  port,  the 
!>'i  !  iv<*  w.is  to  provi-le  control  models 
f  oi  simulating  staged  instream  aerators 
based  on  expe  i  Miieii  l  a  1  -lata  taken  !  i  •  'ill  th* 
Passaic  River  instre.im  JtM.il  i"ii  j |eit  . 

1  he  models  we  re  t  ompul  e  r  I  zed  ,  n  » r .  anal-g 
t'liiptiter  for  use  in  obtaining  '.v.gen- 
uptake  rates  and  parameter  values  A; 
part  t  the  tlieoretic.il  investigation.*, 
the  opt  in,. 1 1  tnslrram  leralion  problem  w.m 
f  •  ■  rutu  I  a  t « ‘i  1  i  n  <  1  analyzed  in  terms  ■  f 
poMryugm's  Minimum  Piincipie.  iVE'sH 
abs  t rac l  .  List  •  ■  t  Pub  I i c  at  i ons  i V 
)  t  ems  ’  . 


Da.:  Ison,  B.,  '»  i  c  hnevet  sky  ,  R-.  and  Wang, 
H.T.  Si  him  “i  ical  Techniques  1  r  Eslim.it- 
mg  Bes  t -D  i  s  t  r  i  hut  <•■!  Manning's  Roughness 
Coefficients  tor  c‘;in  l.sl  na  l  i  a  I  Hi'.'ia 
Systems.  WATER  RES. 'I  RE  s  El  Si.  AKa  M  . 
v..|  .  No.  A,  p.  T-'-'km.  ....  t  Pi  •  .  lh> 

A  finite  difference  version  •*,  the 
la'venhe  r  g-Ma  r  qua  i  dt  irietlied  for  n- -n  I  l  nea  i 
least  squates  problems  has  been  extended 
to  I  III  hide  inverse  problems  mi  disf  l  lb- 
nled  estuarial  hydiauli-  systems  lie. 
objective  in  solving  I  lie  utveist  problems 
wa  i  to  establish  a  timeitc.il  Miuul.a  i.'ii 
protehiM-  Ini  estimating  lies  l -«l  i  s  t  r  i  but  ed 
Manning's  roughness  coefficients  1  Mm 
sets  c-l  observed  ti>1c  heights.  As  an 
i  I  I  as  t  ra  t  i  «'li ,  -  pa  t  i  »  !  I  V  v  a  t  y  i  ng  Manning's 
roughness  c  oe I  I  i i  I  rut s  f  <>t  the  1  ppei 
Delaware  Ih  vi'i  Estuary  system  w*  re  drier- 
mined  for  several  represenl.it  ive  sets  of 
tide  height  da  t  a  t  ■  ■  r  the  pc  r  i  od  1  'c  !  <  >bc.  I 
1  M  7  {  t  ■■  bine  I  V  7a  .  I'he  roughnes;  c  . *e  f  f  i  - 
c  Mails  were  modeled  as  polynomial  func¬ 
tions  «>f  distaiuc.  Manning's  u  *  a  ^ 
thus  found  generally  to  v.ny  inversely 
with  distance  from  the  head  of  l  ide  at 
I'lentoii  to  Wilmington.  The  spat  i. illy 
<1 1  s  t  r  i  bn  t  ed  l  i  da  I  -averaged  Reynolds 
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number  Re  was  used  t-.  corre  l  ale  Man¬ 
ning's  n  and  Da i cy-We l shach ' s  f  Tin* 
rcsu  1 1  ant  u-Re  rd.it  lonships  displayed 
three  dist  lint  hydrodynamic  t  \  »w  regimes 
i  ha  r.ii' t  rr» zed  as  having  turbulence.  B*.lh 
n  and  f  were  found  to  lx*  independent 

of  He  for  Ke  >  1  .  a  2  »  JO  hut  i  ti  — 
veisely  related  to  ke  fur  ke  *  1.2 

*  It1  .  Am>>iiK  the  numerical  techniques 
used  to  simulate  t  i  «|.i  1  hydraulic  i  r.m- 
sients  it  was  found  that  a  ’ hopscotch* 
finite*  difference  method  yielded  the  best 
compi  oini  se  between  c  •input  at  i  ori.i  I  c*ronomy 
and  overall  aivniaiy.  References 
i  ur>  i  l  ems  )  . 


obtained  With  a  finite  difference  method, 
provides  t  fie  spatial  t  i  me- dependent  dis¬ 
tributions  of  t  he  velot  ily  and  lempeia- 
ture  fields.  The  model’*,  results  have 
fiec‘11  s.it  isfat  t"T  i  ly  checked  against  field 
data  in  the  rase  of  thermal  dis*  barge*, 
into  fast  moving  rivers.  References  1  2P 
i t  ems  )  . 


Downing,  A  .  I. .  fore,  as  ting  the  f.  fleets  •  j 
Polluting  [i  iso  barges  <m  Natural  Waters 
i  .  Rivers.  I NTKKNAT jnNAJ.  JUl'kNAl.  "I 
KNV  1  kONMKN'  I  A I  -  STl  D  IKS,  vo  1.2,  N  ■ .  2  , 
p. 101-1 10,  l'K  1  .  (See  annotation  in 
Sec  l  1  <  'll  IV.) 


Da/z  i,  K.,  and  Tamastno,  M.  Mathematiial 
Model  ... f  Salinity  Intrusion  in  the*  Delta 
of  the-  p.»  kiver.  Proceed i  ngs  of  the 

Fourteenth  Fo.islal  (Engineering  Confer¬ 
ence,  June  24-28,  i9?4,  Copenhagen,  Den¬ 
mark,  vo  l  .  |  (  I  ,  ld?S,  Chapter  1.J4  (p.lMOJ- 
2  12  M  .  (See  annotation  in  Section  III.) 


Downing,  A.!..  Forecasting  tin*  Kffnts  of 
Polluting  Discharges  --n  Natural  Waters  -- 
II.  Kstu.irn's  and  Coastal  Wat.  rs. 

[  NTF.KSATI0NA1.  JutkSAl.  '  >1  KNVIRn  MhN'IAI. 
STFDIKS,  vul  .2,  No.  5 ,  p.22l-22n, 

November  I <J  7  1  .  (  See  ainiot  it  ion  ;  n  Se<  - 

t  ion  I V .  ) 


D.tzzi,  k.  ,  arid  Tomasim*,  M.  Salt  Wedge: 
Which  Si  hemes ’’  Proceedings,  XV  1 1  h  Con¬ 
gress  of  the  International  Association 
for  Hydraulic  k'*sear<h,  S a < •  Paulo, 

Brazil,  July  27  t<>  August  I,  1975,  vn  1.8, 
Paper  l?  84.  (See  annotation  in  Sec  - 
t i on  III.) 


De  tin  i  da,  k.,  Connor,  J.  J.,  and  PtMrtc,  B. 
Af>  1  :  c.i  1 1  on  of  Kstiniatimi  Theory  to  Design 
of  Sampling  Programs  for  Verification  of 
Coastal  Dispersion  Predictions.  Massa¬ 
chusetts  Institute  of  Technology,  Sea 
Grant  Program  Report  No.MITSG  76-1t>, 
November  20,  1076.  (See  annotation  in 
Sec  t  i on  1  .  ) 


Drapeau,  G .  ,  Harrison,  W.  ,  hen,  W.,  el  a). 
Oil  Slick  Fate*  in  a  Region  of  Str  ug 
Tidal  CiJM'enls.  Proceedings  .it  tin 
Fourteenth  Coastal  Kngineering 
Con  fereiit  e ,  June  2^-28,  1974  ,  i  •  »penha gen , 
Denmark.  Vol  .  1  I  I  .  Id  7s),  Chapter  ;  ID 
(  p  .  224r>-22N9  I  .  (See  annotation  i  r  ■ 

Sec l i on  IV.) 


Dronkers,  J.J.,  and  Veins,  W.A.  Hydrin  fie 
and  So  i  I -Mec  ban  i  <  a  I  Aspects  t  Kiulosina-s 
III  Ksliuries.  1  Tans. lc  t  1  OHS  .  R\  event); 
International  Congress  on  Large  I  Jams, 

M  idrid.  Spa  in,  I  1  -  1  a  June  197  >,  \  .  I  I , 

C*ues  t  i  on  No.  41,  p.la2I-l4fH,  Report  7*S 
(See  annotation  in  Sectiot  V.  1 


Dinelli,  G.  ,  and  Ca  s  t  <i  1  atio  ,  I..  Design 
Model  for  Thermal  Kf fluents  in  Rivers. 

Journal  of  tin*  Hydraulics  Division,  ASCK , 
vol. IDS,  No.HYT,  p . 197-21 1 ,  March  1979. 

A  quasi  three-dimensional  mat homat i c a  1 
model  desrribing  the  thermal  impact  ..f 
warm  water  discharges  in  rivers  is  pre¬ 
sented.  The*  governing  expiations  are  ob¬ 
tained  integrating  along  tin*  depth  l  fie 
complete  set  of  the  Nav i e r-St okes  expia¬ 
tions  with  Leibniz's  rule*  and  assuming 
that  buoyancy  forces  are  negligible. 

After  t  fie  analytical  i  ntegr.it  i  on  is  per¬ 
formed,  in  t  fie  mass  momentum  and  energy 
equations,  terms  appear  that  make  it 
possible*  t  o  account  for  the  effects  of 
the*  actual  geometry  of  the  river's  cross 
section  and  bottom.  The  eddy  viscosity 
and  thermal  diffustvity  are  taken  into 
account  by  adopting  an  algebraic  model  >>1 
turbulence  based  upon  the  Prandl 1  mixing 
length  theory.  The  numerical  model, 


Ldzwald,  I.K.,  and  tt'Melia,  C .  R .  tl.iy 
Distributions  in  Rev.  nit  Kstu-crine  Sedi¬ 
ment  s  CLAYS  AND  CLAY  M  I  NKRAI.S  ,  v.  1  .  2  , 
No.),  p.  19-44,  ld7r>.  (See  annotati-'p  .n 
S»*<  t  i  <»n  11.) 


kl licit,  A  ).  Me ■  t hods  for  Determining  the 

(  on<  <*nt  i  .•  t  i .  n and  Sources  of  Pollutants 
in  (Estuaries.  Chesapeake  Bay  Institute, 

1  lie  Johns  Hopkins  Pniversity,  Special  Ke- 
port  NO,  keieretue  7n-l.  'mil  197(>. 

Ihe  application  "t  kinematic  box  models 
t->  problems  concerning  the  rele.  se  of  a 
passive  iniit.imiii.iril  into  an  estu.ry  *  ati 
give  valuable  predictions  o  I  tfie  result  - 
i  ng  concentrations.  Wluir  having  t  fie 
advantages  of  bring  simple*  in  principle 
and  requiring  minimal  computer  time,  such 
models  have  the  added  proven  a 'Ivan  l  age  of 
g i \ i ng  reasonable  and  realistic  results. 
One  of  the  most  useful  methods  considers 
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a  pa rt i a l ly-mi xed  estuary  as  being  strat¬ 
ified  vertically  into  two  distinct  layers 
and  leads  to  predictions  of  the  mean  con¬ 
centrations  within  each  layer.  Although 
normally  used  to  predict  the  concentra¬ 
tions  arising  from  a  specified  discharge, 
the  method  can  also  be  used  to  determine 
the  sources  and  sinks  of  a  tracer  if  the 
concentrations  are  determined  by  measure¬ 
ment.  This  report  documents  two  models 
which  are  capable  of  being  used  in  either 
of  these  two  ways,  and  includes  full  pro¬ 
gram  listings  as  well  as  directions  for 
their  use.  By  considering  the  distribu¬ 
tion  of  nutrients  within  the  Upper  Chesa¬ 
peake  Bay,  it  is  shown  how  the  results 
from  the  models  may  aid  in  understanding 
the  nutrient  balance  which  exists  within 
the  water  column.  References  (4  items). 


Elliott,  A.J.  A  Numerical 
Internal  Circulation  in  a 
Estuary.  Chesapeake  Bay 
Johns  Hopkins  University, 
54,  Reference  76-7,  June 


Model  of  the 
Branching  Tidal 
Institute,  The 
Special  Report 
1976. 


A  numerical  model  has  been  developed 
which  can  be  applied  to  a  branching  tidal 
estuary  consisting  of  a  major  and  tribu¬ 
tary  estuary;  the  model  is  applied  to  the 
combined  system  of  the  Chesapeake  Bay 
and  Potomac  River.  The  branching  model 
has  the  advantage  of  moving  the  open 
seaward  boundary  away  from  the  region 
of  interest  (the  Potomac)  and  at  the 
same  time  it  permits  an  investigation 
into  the  coupling  of  the  Potomac  with 
the  circulation  in  Chesapeake  Bay. 

Most  of  the  numerical  tests  were  made 
using  constant  values  for  the  eddy 
dif fusivities ,  and  it  was  found  that 
realistic  stratification  could  not 
be  obtained  in  this  manner.  Therefore, 
the  vertical  exchange  coefficients  were 
made  depth  and  time  dependent  in  a  manner 
which  related  them  to  the  bulk  Richardson 
number.  The  preliminary  tests  have  shown 
that  the  schemat izat ion  of  the  bottom 
topography  may  influence  the  computed  re¬ 
sults.  References  (41  items). 


Elliott,  A.J.  A  Steady  State  Two- 
Layered  Non-coupled  Dynamic  and  Kine¬ 
matic  Estuarine  Model  with  Application 
to  the  Potomac  Estuary.  Chesapeake 
Bay  Institute,  The  Johns  Hopkins  Univer¬ 
sity,  Special  Report  UU ,  Reference  75-6, 
July  1975. 

During  the  Spring  of  1974  there  was  in¬ 
tensive  biological  sampling  of  the  Poto¬ 
mac  estuary  timed  to  coincide  with  the 
spawning  of  the  striped  bass  population. 
Concurrent  with  the  biological  program,  a 
series  of  physical  measurements  were 
undertaken  to  provide  hydrodynam i ca 1  in¬ 
put  to  the  biological  investigation. 


These  physical  measurements  Look  the  form 
of  a  series  of  slack  runs  along  the  axis 
of  the  Potomac  estuary  at  monthly  inter¬ 
vals  during  the  Spring  of  1974.  At  each 
transect,  lateral  temperature  and  salin¬ 
ity  data  were  taken  at  three  stations 
which  were  approximately  equally  spaced 
across  the  estuary.  The  data  were  taken 
to  obtain  information  on  cross-channel 
density  gradients  which  were  used  in 
dynamic  calculations  to  estimate  the 
character  of  the  estuarine  circulation. 

A  previous  model,  which  had  been  used  to 
estimate  concentrations  in  the  estuary 
resulting  from  a  unit  source  of  pollut¬ 
ant,  did  not  contain  horizontal  diffusion 
explicitly.  As  a  result  of  the  dynamic 
calculations,  it  was  possible  to  formu¬ 
late  a  model  which  did  include  both  hori¬ 
zontal  and  vertical  diffusion.  This 
model  was  used  with  field  data  to  esti¬ 
mate  circulation  and  mixing  characteris¬ 
tics  during  part  of  the  1974  spawning 
season.  The  advantage  of  the  present 
model  is  that  it  treats  horizontal  and 
vertical  diffusion  explicitly  and  may, 
therefore,  be  more  relevant  to  biological 
models  used  to  predict  the  transport  of 
fish  eggs  and  larvae.  References 
( 10  items ) . 
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Hydrodynam  1 1  s  ,  1  9  7  7  ,  p. 465-49. i.  (See 

.infiol  .il  i  on  j  n  Sec  i  i  on  I  .  ) 


A  simple  compartment  model  of  a  typical 
estuary,  the  River  Coeta  Ae 1  v ,  Sweden, 
and  adjacent  coastal  areas,  is  presented, 
based  on  data  on  salinity  distribution 
and  river  discharge  and  supported  by 
actual  observations  of  area  currents. 

The  fluxes  of  water  between  compartments 
are  computed  on  tin*  basis  of  conservation 
of  water  and  salinity.  The  fate  of  F 
added  to  the  river  can  lie  studied  when 
the  fluxes  are  used  with  average  total  F 
concent  rat  i  ons  anil  known  land  sources  ot 
P.  A  large  amount  of  F  is  prei ipi tat ed 
when  fresh  water  with  suspended  clay 
mixes  with  seawater.  If  precipitated 
amounts  are  assumed  to  be  proportional  to 
concent  rat i ons ,  simulation  of  the  F  sta¬ 
tus  in  the  w.iter  can  he  made  at  various 
alternatives  of  treated  sewage  water  dis¬ 
posal  in  tin’  river.  Kstuaries  are  impor¬ 
tant  sink  areas  for  P,  not  only  in  muddy 
fresh  waters  but  also  for  F  in  ocean 
waters  mixing  with  fresh  water  in 
estuari es . 


Fang,  C .  S .  ,  Parker,  (».,  and  Harrison,  W. 
Hydrot hernu  1  Monitoring:  Surry  Nuclear 
Power  Plant.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vo  1.  III.  19  75,  Chapter  1  4  I  ( p  .  2431 -2450  )  . 
(See  annotation  in  Section  VII.) 


Farmer,  l).M.  The  Influence  of  Wind  on  the 
Surface  Layer  of  a  Stratified  Inlet: 

Part  II.  Analysis.  JOURNAL  OF  PHYSI- 
■  CAL  OCEANOGRAPHY,  vol.b,  No. 6,  p.941-952, 

November  l*)  7b. 

Analysis  of  the  wind  and  current  data 
for  A  1  hern i  Inlet  demonstrates  the 
strongly  wind-dependent  nature  of  the 
surface  currents,  especially  at  the 
diurnal  frequency.  In  contrast,  the 
response  of  the  surface  layer  thickness 
is  mainly  restricted  to  lower  than 
diurnal  frequencies.  A  linear  two- 
layer  model  with  allowance  for  friction 
is  used  t »•  show  that  frictional  damping 
can  account  for  the  poor  coupling  at 
high  frequencies.  In  fad  the  friction 
is  sufficiently  large  to  cause  free 
modes  to  be  critically  damped  (i.e., 
nonosc i I J atory ) .  The  model  results 
compare  favorably  with  the  observations, 
using  a  frictional  coefficient  estimated 
from  the  decay  of  the  internal  tide. 
References  (6  items). 


Earr.tday ,  K.V.,  o'Connur,  B.A.,  and  Smith, 

1 . M .  Galerkin  Finite  Element  Solutions 
for  Pollution  Problems  in  Partially  Mixed 
Estuaries.  Paper  presented  at  t  lie  I ti— 
ternat  i<»iia  I  Symposium  <*n  I  mile  Element 
Methods  in  Flow  Problems,  edited  by  J.T. 
Oden,  O.C*  2 i enk i ew i i / ,  K.H.  Gallagher, 
and  ('.  lay  I  or.  The  University  '<f  Alabama 
at  Huntsville,  1974,  p  .  199-400  . 

1'his  abstract  desiribes  the  app 1  i  c  a  l  i  •  ■  n 
of  a  Galerkin  finite  element  (G.F.K.) 
approach  to  Lhe  problem  of  predicting 
pollutant  concentrations  in  partially 
mixed  estuaries,  such  as  that  of  the 
River  Tees  in  the  I’.K.  I  his  estuary  is 
appr ox imatelv  40  km  Jong,  is  relatively 
narrow  and  has  a  maximum  width  of  700  m 
Mean  depths  vary  from  4  m  at  the  estuary 
head  to  IS  in  at  the  sea  face.  Vert  u  le 
stratification  is  pronounced  on  most 
tides  (mean  range  J .  5  m)  and  intertidal 
variations  occur  in  pollutant  inflows. 
Consequently,  any  prediction  method  must 
take  into  account  both  of  these  factors. 
A.G.F.E.  solution  was  obtained  for  the 
two  dimensional  (longitudinal  and  verti¬ 
cal)  d i ff us i on-convect i on  equation. 


Farraday,  H.V.,  O'Connor,  R.A.,  and  Smith, 
I.M.  A  Two-Dimensional  finite  Element 
Model  for  Partially  Mixed  Estuaries. 
Proceedings,  XVI th  Congress  of  the  Inter¬ 
nal  iona  I  Association  for  Hydraulic  Re¬ 
search,  Sjo  Paulo,  Brazil,  July  27  to 
August  l,  1975,  vol.3.  Paper  C.)1  . 

The  pa pet  describes  a  mathematical  model 
which  enables  the  longitudinal  distribu¬ 
tion  of  dissolved  constituents  to  be  de¬ 
scribed  in  partially  mixed  estuaries. 

The  model  operates  on  a  real  time  lias  is 
and  consists  of  a  Ga 1 e rk i n- F i n i t e  Element 
solution  to  a  laterally  integrated  two 
d  i  mens  i  ona  1  d  i  f  f iis  i  on-ad  vec  t  i  on  equa  t  i  on 
In  its  present  form  the  model  requires 
that  the  velocity  field  be  predetermined 
from  either  field  or  physical  model  in¬ 
vestigations.  The  mathematical  model  has 
been  applied  to  the  Tecs  Estuary  (UK)  and 
successfully  used  to  reproduce  measured 
salinity  data.  The  need  for  a  two  dimen¬ 
sional  approach  to  modeling  partially 
mixed  estuaries  is  demonstrated  by  com¬ 
paring  one  and  two  dimensional  model  re¬ 
sults  for  a  given  pollutant  discharge 
situation.  References  (4  items). 


Farmer,  f) .  ,  and  Smith,  J.D.  Nonlinear 
Internal  Waves  in  a  Fjord.  Hydrodynam¬ 
ics  of  Estuaries  and  Fjords;  Proceedings 
of  the  9th  Liege  Colloquium  on  Ocean 


Ferrari,  F.  Cons i de rat » ons  on  the  Sta¬ 
bility  of  a  Tidal  Lagoon  Under  Conditions 
of  Inflow  and/or  Outflow  of  a  Thermoelec¬ 
tric  Power  P I  ant -Coo  1  i  rig  Water  Circuit. 
Proceedings,  XVI th  Congress  of  the 
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International  Association  for  Hydraulic 
Research,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l,  Paper  A10. 

The  purpose  of  this  study  consists  in  de¬ 
termining  the  possible  effects  on  a  natu¬ 
ral  lagoon  directly  connected  to  the  sea, 
of  inflow  and/or  outflow,  required  for 
feeding  the  cooling  water  circuit  of  a 
thermoelectric  power  plant.  Tides  and 
waves  are  taken  into  consideration  in 
order  to  estimate  the  natural  stability 
of  the  channel  providing  access  to  the 
lagoon  and  of  the  lines  of  dunes  separat¬ 
ing  it  from  the  sea.  Once  the  conditions 
of  natural  equilibrium  in  the  lagoon  as  a 
whole  have  been  determined  by  a  fairly 
simplified  mathematical  model,  an  exami¬ 
nation  is  performed  of  the  flow  rates  and 
of  the  shear  stress  values  in  the  channel 
connecting  the  lagoon  to  the  sea,  under 
natural  conditions,  and  then  of  the 
values  which  the  same  parameters  would 
feature  with  an  outflow  rate  or  with  an 
inflow  rate  of  80  cu.m. /sec.  in  the  la¬ 
goon.  References  (7  items). 


Festa,  J.F.,  and  Hansen,  D.V.  A  Two- 
Dimensional  Numerical  Model  of  Estuarine 
Circulation:  The  Effects  of  Altering 
Depth  and  River  Discharge.  ESTUARINE 
AND  COASTAL  MARINE  SCIENCE,  vol.4,  No. 3, 
p . 309-323 ,  May  1976. 

Steady-state  numerical  solutions  are 
obtained  for  a  two-dimensional,  verti¬ 
cally  stratified  model  of  a  partially 
mixed  estuary.  The  boundary  at  the  sea¬ 
ward  end  of  the  estuary  is  considered  to 
be  open,  with  the  profiles  of  salinity, 
vorticity  and  stream  function  obtained  by 
ext rapo iat i ng  interior  dynamics  out  to 
the  boundary.  A  salinity  source  is  main¬ 
tained  at  the  bottom  of  the  mouth.  Zero 
salt  flux  is  required  at  a  free-slip  top 
and  no-slip  bottom  boundary.  Zero  salin¬ 
ity  and  a  parabolic  velocity  profile  are 
maintained  at  the  head  of  the  esutary.  A 
number  of  cases  are  run  for  various  es¬ 
tuarine  parameters;  the  river  transport 
and  Rayleigh  number  being  the  two  param¬ 
eters  that  have  the  most  pronounced  ef¬ 
fect.  The  river  transport  is  varied  by 
adjusting  the  mean  freshwater  velocity, 

U^.  Decreasing  U^.  allows  salt  as  well 

as  the  stagnation  or  null  point  to  pene¬ 
trate  upstream.  The  estuarine  circula¬ 
tion  weakens,  but  expands  over  a  larger 
portion  of  the  estuary.  The  position  of 
the  stagnation  point,  with  respect  to  the 

-5/8 

seaward  boundary,  varies  as  U^.  for 

Uf  >  1  cm/s  and  as  for  Uf 

<  1  cm/s.  Increasing  the  Rayleigh  num¬ 
ber,  by  deepening  the  estuarine  channel, 

H  ,  results  in  an  increased  circulation 


as  well  as  strong  intrusion  of  salinity 
and  inward  migration  of  the  stagnation 
point.  The  horizontal  location  of  the 
stagnation  point  is  found  to  be  propor¬ 
tional  to  Ra  and  therefore,  varies  as 
3 

H  References  (14  items). 


Fischer,  H.B.  The  Effect  of  Estuarine 
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tuarine  Pollution  Control  and  Assessment, 
Proceedings  of  a  Conference,  vol.II, 
p .477-485 ,  March  1977.  (See  annotation 
in  Section  I . ) 


Fischer,  H.B.  Mixing  and  Dispersion  in 
Es*tuaries.  In:  Annual  Review  of  Fluid 
Mechanics,  edited  by  Milton  Van  Dyke, 
W.G.  Vincenti,  and  J.V.  Wehausen,  vol.8, 
p.107-133,  1976.  (See  annotation  in 
Section  I . ) 
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persion  in  Estuaries.  Proceedings  of 
the  International  Symposium  on  Discharge 
of  Sewage  from  Sea  Outfalls,  held  in 
London  August  27  -  September  2,  1974, 
Paper  No. 37  (p.371-380);  Edited  by  A.L.H. 
Gameson,  Water  Research  Centre,  U.K., 
Pergamon  Press,  1975. 


The  paper  discusses  the  use  of  simplified 
numerical  models  to  predict  the  disper¬ 
sion  of  pollutants  in  estuaries  and,  by 
extension,  in  coastal  areas.  No  single 
model  will  be  optimal  for  all  problems. 
The  first  step  in  analyzing  a  dispersion 
problem  is  to  determine  the  important 
mechanisms,  primarily  to  decide  which  may 
be  omitted  from  a  computer  model.  The 
second  step  is  to  select  from  the  variety 
of  models  now  available  that  which  is 
most  appropriate  to  the  problem  at  hand. 
This  paper  has  described  one  model  which 
is  particularly  efficient  for  uniform 
reaches  of  tidal  rivers,  and  along  uni¬ 
form  coastal  areas;  reference  has  been 
given  to  other  models  useful  for  other 
problems.  Some  general,  although  far 
from  complete,  suggestions  have  been 
given  for  the  selection  of  the  most  effi¬ 
cient  model.  It  remains  nevertheless  a 
matter  of  judgement  and  experience  to 
select  the  most  efficient  model  for  any 
given  problem,  and  to  be  aware  of  its 
limitations.  References  (25  items). 
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Modeling  of  Coastal  Waters.  Journal  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division,  Proc.  ASCF. ,  vol.102, 

No . WW4 ,  p.395-406,  November  1976. 
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Limitations  on  ability  of  numerical 
models  to  model  flow  and  dispersion  of 
pollutants  in  coastal  areas  due  to  funda¬ 
mental  limitations  in  knowledge  of  ex¬ 
change  coefficients  are  covered.  Specif¬ 
ic  limitations  result  from  effects  of 
stratification  on  control  of  flow  ami 
mixing  rates,  and  from  lack  of  under¬ 
standing  of  the  transverse  exchange  pro¬ 
cess.  Examples  of  specific  computer 
models  are  given,  with  emphasis  on  why 
some  models  give  reliable  results  despite 
the  limitations  previously  mentioned. 
References  (29  items). 
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Intrusion  Mechanisms  in  San  Francisco 
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Brazil,  July  27  to  August  1,  1975,  vol.l. 
Paper  A16.  (See  annotation  in 
Sect  ion  III.) 
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Conditions  for  Thermal-Hydraul ic  Model 
Tests  of  Tidal  Estuaries.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.III,  1975,  Chapter  142 
(p . 242 1-2430 ) . 

In  connection  with  the  design  of  proposed 
nuclear  power  plants  on  the  Lower  Weser 
River  and  on  the  Lower  Elbe  River  in 
Germany,  tidal  models  were  constructed 
and  tests  carried  out  at  the  Franzius- 
Institute  of  the  Technical  University  of 
Hannover  for  the  purpose  of  studying  the 
mixing  and  spreading  of  the  hot  water 
discharge.  Therma 1 -hydrau 1 i c  models  are 
today  still  the  most  reliable  method  for 
the  prediction  of  temperature  distribu¬ 
tions  in  the  total  area  of  temperature 
increase,  especially  in  tidal  regions. 


Forrester,  W.D.,  and  El-Sabh,  M.I.  Prin¬ 
ciple  of  Salt  Continuity  Applied  to  Es¬ 
tuarine  Transport  Calculations.  Pro¬ 
ceedings,  Symposium,  Physical  Processes 
Responsible  for  Dispersal  of  Pollutants 
in  the  Sea,  with  Special  Reference  to  the 
Npar-Shore  Zone;  held  in  Arhus,  Denmark, 
4-7  July  1972,  p.49-52.  Copenhagen, 

Denmark,  December  1974.  (See  annotation 

in  Section  I . ) 

Frenette,  M.,  One  1  let,  Y.,  Poire,  A., 
et  al.  Principle  of  Management  of  De¬ 
generated  Inlets  and  Estuaries.  Sym¬ 
posium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE ,  San 
Francisco,  California,  September  1-5, 

19  75  ,  vol.l,  p.  115- 114. 


Efficient  and  proper  utilization  of  in¬ 
lets  and  estuaries  requires  a  good  knowl¬ 
edge  of  the  evolution  of  the  physical, 
hydraulic,  sed  i  meiil  c>  1  og  i  ca  1  and  biologi¬ 
cal  components.  Very  often,  a  management 
can  serve  a  cause  to  the  detriment  of  an¬ 
other  one.  Research  on  scale  model  has 
been  undertaken  in  order  to  define  some 
principles  <>f  solutions  for  the  manage¬ 
ment  of  degenerated  inlets  and  estuaries 
so  that  a  channel  could  be  created  with¬ 
out  bringing  too  many  changes  to  the 
other  aspects  of  the  inlets  or  estuaries. 
The  model  itself  represents  a  river  in¬ 
terconnected  with  a  maritime  basin  by 
means  of  an  estuary.  Fluvial  bydrugram, 
sediment  histogram,  bed  morphology,  tide*, 
salt-water  and  freshwater,  coastal  current 
and  waves,  as  well  as  different  tech¬ 
niques  of  management,  have  been  simulated 
in  the  model.  References  (H  items). 


Fukuoka,  S.  An  analytical  and  Experimen¬ 
tal  Study  on  Longitudinal  Dispersion  in 
an  Idealized  Estuary  Flow.  Fifth  Aus¬ 
tralasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-1.1  De¬ 
cember  1974;  Conference  Proceedings, 
vo 1.11,  p . 268-275 . 

An  analytical  expression  of  the  longitu¬ 
dinal  dispersion  coefficient  for  a  turbu¬ 
lent  alternating  flow  which  may  represent 
an  idealized  estuary  flow  was  obtained  on 
the  basis  of  Aris's  moment  method.  A 
main  mechanism  of  longitudinal  dispersion 
in  estuary  flows  was  assumed  to  he  the 
combined  effects  of  vertical  shear  and 
vertical  turbulent  mixing  which  is  railed 
the  "shear  effect."  To  gain  the  under¬ 
standing  of  kinematics  of  turbulent  al¬ 
ternating  flows  and  to  check  the  applica¬ 
bility  of  the  theory  a  set  of  dispersion 
experiments  was  carried  out  in  a  labora¬ 
tory  flume.  Velocity  profiles  for  turbu¬ 
lent  alternating  flow  in  an  open  channel 
were  found  to  obey  approximately  the 
power  law  relationship  at  each  instant. 
The  theoretical  results  were  compared 
with  experimental  values  of  the  longitu¬ 
dinal  dispersion  coefficient  for  turbu¬ 
lent  alternating  flow  in  both  open  chan¬ 
nel  and  circular  pipe.  The  dispersion 
experiments  proved  the  validity  of  the 
theory.  References  (11  items). 
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of  the  Robert  R.  Long  Model  of  Estuarine 
Circulation  in  Fjords.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceedings  of  the 
9th  Liege  Colloquium  on  Ocean  Hydrody¬ 
namics,  1  97  7,  p.  42  1-4.17. 

It  is  shown  that  the  circulation  model 
proposed  by  Long  implies  that  the 
brackish  water  thickness  is  completely 
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determined  by  the  interfacial  Froude 
number,  the  drag  ratio  and  the  density 
difference  across  the  interface.  Near 
the  head  this  relationship  approaches 

h^  x  Ap  =  constant  .  Numerical  solutions 
to  the  set  of  differential  equations  are 
established  to  show  the  behaviour  of  the 
flow  of  the  brackish  layer.  The  solu¬ 
tions  are  illustrated  in  terms  of  inte¬ 
gral  curves  referring  to  selected  values 
of  layer  thickness,  initial  interfacial 
Froude  number,  drag  ratio  and  growth  fac¬ 
tor  of  the  width.  References  (8  items). 


Galloway,  F.M.,  Jr.  Criteria  for  the  Use 
of  Vertical  Averaging  in  Environmental 
Dispersion  Models.  WATER  RESOURCES 
RESEARCH,  vol.12,  No. 5,  p. 933-940, 

October  1976. 

Vertical  averaging,  or  averaging  in  a 
plane  perpendicular  to  the  mean  flow, 
in  envi ronmental  dispersion  problems  is 
desirable  from  the  standpoint  of  the  ef¬ 
ficiency  of  computer  solution.  This 
paper  presents  a  method  based  on  computer 
solution  of  a  model  transport  problem  for 
estimating  when  cross-plane  averaging  is 
appropriate.  The  method  is  applied  to 
four  examples  representing  typical  lakes, 
rivers,  estuaries,  and  the  atmosphere, 
respectively .  The  results  are  correlated 
in  terms  of  a  characteristic  length, 
velocity  and  turbulent  diffusivity,  and 
two  dimensionless  parameters  that  depend 
on  the  velocity  and  vertical  diffusivity 
profiles.  It  is  shown  that  these  param¬ 
eters  vary  over  a  relatively  small  range 
for  the  variety  of  examples  that  are  con¬ 
sidered.  References  (16  items). 


Gerges,  M.A.  Analogy  in  the  Oceanograph i c 
Processes  in  the  Mediterranean  Sea  and 
Estuaries.  In:  Processus  de  formation 
des  eaux  oeeaniques  profondes  en  parti- 
culier  en  Mediterranee  occidentale,  Paris 
4-7  Octobre  1972.  Colloques  Interna- 
tionaux  du  Centre  National  de  la  Recher¬ 
che  Sc i ent i f i que ,  No. 215,  p.147-154, 

1974.  (In  English.) 

Studying  the  general  circulation  of  the 
Mediterranean  Sea,  the  process  of  water 
exchange  through  the  straits  of  Gibraltar 
and  the  water  balance  in  the  N.E.  Atlan¬ 
tic  and  the  Mediterranean  basin,  atten¬ 
tion  was  given  to  the  existence  of  the 
two-layer  system  of  circulation  in  the 
basin  of  the  Mediterranean  Sea  as  a 
whole.  The  analogy  between  the  oceano¬ 
graphic  processes  in  the  Mediterranean 
and  in  estuaries  is  discussed.  The 
Atlantic  Ocean  with  its  less  saline 
water,  relative  to  the  waters  of  the 
Mediterranean,  and  with  a  precipitation 
rate  exceeding  evaporation,  is  found  to 


be  analogous  to  the  permanent  source  ol 
fresh  water  in  the  case  of  estuaries. 
Using  data  collected  during  several  exp*  - 
ditions  in  the  Mediterranean  Sea  and  ana¬ 
lyzing  the  sections  and  profiles  obtained 
in  the  different  Mediterranean  basins,  it 
is  shown  that  the  features  of  an  estua¬ 
rine  system  exist.  On  this  basis  a  model 
analogy  is  suggested  for  studying  the 
Med i te r ranean  regime  of  circulation  as  an 
estuarine  process  occurring  on  an  oceanic 
scale.  The  model  could  be  applied  as 
well  to  the  Red  Sea  with  the  Gulf  of  Aden 
as  the  source  of  fresh  water.  Literature 
(16  i terns ) . 


Giese,  E.  Stability  Problems  for  the 
Navigation  Channel  in  a  Tidal  River. 

In:  Rivers  ’76;  Symposium  on  Inland 

Waterways  for  Navigation,  Flood  Control 
and  Water  Diversions;  3rd  Annual  Sym¬ 
posium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE , 
Colorado  State  University,  Fort  Collins, 
August  10-12,  1976,  vol.I,  p.280-295, 
1976. 

The  paper  presents  some  of  the  work  per¬ 
formed  during  the  past  number  of  years 
with  a  physical  mobile  bed  model  of  the 
Elbe-estuary .  After  some  basic  informa¬ 
tion  about  model  design,  scales,  model 
bed  material,  instrumentation  and  earlier 
tests,  new  results  with  regard  to  stabil¬ 
ity  problems  of  the  navigation  channel 
are  discussed  in  detail.  Model  scale 
ratios  are  1:800  horizontally  and  1:100 
vertically.  References  (11  items). 


Giese,  E.,  and  Vollmers,  H.  On  the  Repro¬ 
duction  of  Morphological  Changes  in  a 
Coastal  Model  with  Movable  Bed.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.I,  Paper  A8 . 

The  Bundesansta 1 t  fur  Wasserbau  (BAW)  has 
been  continuously  developing  technology 
for  models  with  movable  bed.  Previous 
investigations  are  mostly  related  to  the 
deepening  of  navigation  channels  and 
their  stabilization  effects  under  the  in¬ 
fluence  of  training  constructions,  and 
dredging  and  dumping  areas.  Thereby 
model  transport  processes  could  be  inves¬ 
tigated  for  locally  limited  regions  with 
the  help  of  radioactive  tracers.  New  re¬ 
search  work  also  includes  observation  of 
the  stability  of  tidal  flats.  In  a  prac¬ 
tical  sense,  what  is  desired  is  the  pre¬ 
diction  of  gully  system  modifications, 
e.g.  if  existing  lidal  basins  will  be 
changed  by  new  constructions.  Such 
changes  could  involve  retrogressive 
erosion  initiating  an  undesired  mass 
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transport  into  dee*  per  channels.  The  -le¬ 
vel  opulent  ami  stability  of  tidal  basins 
could  be  demonstrated  for  both  field  ami 
model  in  a  similar  fashion  as  has  been 
•lone’  for  deeper  channels.  Fiimlanienl.il 
relations  ami  mathematical  procedures 
Will  be  reported  upon.  References 
(4  it  cuts  )  . 


Close,  K  ,  Marten,  H.  ,  ami  Vo  I  liners,  H. 
Experience  with  Movable  Bed  filial  Models. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vo  I  .  I  I  ,  197ri,  Chap¬ 
ter  b 1  (p. 105 1-1068) . 

The  investigations  involvi  I  morphologi¬ 
cal  changes  in  areas  with  navigation 
channels,  training  structures,  dumping 
places  for  dredged  material,  changes  of 
water  levels  in  connection  with  deepened 
channels,  new  high  water  dikes  and  influ¬ 
ence  of  storm  tides  for  models  a )  through 
*1)  and  a  damming  up  for  model  e)  with 
regard  to  scour  protection  up-  and  down¬ 
stream  of  weir  reach.  References 
(8  it ems ) . 


Goodwin,  C.R.  Estuarine  Tidal  Hydraulics: 
One  Dimensional  Model  ami  Predictive  Al¬ 
gorithm.  Ph.D.  Thesis,  Oregon  State 
University,  June  1974. 

A  one-dimensional,  implicit,  finite- 
difference  mode!  is  developed,  cal ihiat  ml 
and  verified  for  three  estuaries  along 
the  central  Oregon  coast.  The  model  is 
used  to  generate  controlled  data  for  a 
large  number  of  hypothetical  estuaries. 
Two  fiond  imens  i  on  a  I  coef  f  i  c  i  ent  s  ,  and 

Kj  ,  are  developed  incorporating  physical 

characteristics  of  the  estuary  which  sum¬ 
marize  the  effects  due  to  friction  and 
inertia,  respectively.  These  coeffi¬ 
cients  are  used  to  explain  the  variabil¬ 
ity  of  tidal  response  throughout  the  com¬ 
plete  range  of  hypothetical  estuaries  in¬ 
vestigated.  A  predictive  algorithm  based 
on  the  derived  relationships  is  presented 
and  examples  of  its  application  to  real 
estuaries  is  given.  The  results  of  this 
study  can  he  used  to  predict  modifica¬ 
tions  in  tidal  response  due  to  proposed 
physical  changes  in  an  estuary,  such  as 
entrance  dredging  or  filling  of  tidal 
flats.  Field  data  of  velocity,  tempera¬ 
ture  and  salinity  for  the  Yaijiiina,  Alsea 
and  Si  let?  estuaries  are  included  with 
the  paper.  Bibliography  (64  items). 


Gordon*  R.,  and  Spaulding,  M.  A  Bibliog¬ 
raphy  <»l  Numerical  Models  for  Tidal 
Rivers,  Estuaries  and  Coastal  Waters. 
University  of  Rhode*  Island,  Marine 
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Great  Britain.  Hydraulics  Research  Sta¬ 
tion,  Wallingford.  The  Wash  Water  Stor¬ 
age  Scheme;  Numerical  Model  Studies  of 
the  Great  Ouse  Estuary:  A  Mixing  Length 
Function  for  Vertical  Exchange  in  Turbu¬ 
lent  Stratified  Two-Layer  FI  >w.  Report 
No .  I)K  11,  January  19  74. 

A  theoretical  expression  was  derived  tor 
the  vertical  exchange  of  momentum  and 
solute  m  turbulent  stratified  shearing 
two- layer  flow,  based  on  Prandtl.  Kent, 

P rite  hard  and  Ellisons  mixing  theories. 
Field  observations  were  made  in  a 
straight  canalised  reach  of  the  Great 
Duse  Estuary  to  evaluate  empirical  coef¬ 
ficients  in  the  relationship  between  the 
inlet  facial  mixing  length  and  a  Richard¬ 
son  number.  Ihe  proposed  function,  whicn 
will  be  incorporated  into  a  numerical 
inode*  1  --I  tin*  estuary,  is  applicable*  to 
i  'in<|]  t  inns  when  the  Richardson  number  is 
less  than  2.  The  field  observations  wore 
•onsi stent  with  results  derived  from 
laboratory  experiments  male  by  Moore  and 
Long  References  (17  items). 

Great  Britain,  Water  Research  Centre,  Ste¬ 
venage  Laboratory.  One-Dimensional 
Models  of  Estuarine  Pollution.  Notes  on 
Water  Pollution  No.  69,  June  197S.  (Sec* 
annotation  in  Section  IV.) 


Greenberg,  I) .  A  .  Mat  hemal  i  ca  1  Studios  of 
Tidal  Behaviour  in  the  Bay  of  Fundy. 

Mar im  Sciences  Directorate,  Department 
of  Fisheries  and  the  Environment,  Ottawa, 
Manuscript  Report  Series  No. 4b,  19/7. 

The  presence  of  extraordinarily  high 
tides  in  l  lie*  Bay  ol  Fundy  has  I  ed  to  in¬ 
terest  in  the  possibility  of  establishing 
tidal  power  schemes  there*.  In  tins  the¬ 
sis,  a  numerical  tidal  model  has  been  sot 
up  t  o  test  l  fie  effects  of  tidal  barrier 
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schemes  installed  in  the  upper  reaches  of 
the  bay.  To  model  a  large  area  in  which 
fine  definition  was  needed  in  some  parts 
(in  this  case,  upper  Furidy),  but  not  in 
others,  it  was  necessary  to  develop  a 
method  of  using  finite  difference  grids 
of  differing  sizes  integrally  incorpo¬ 
rated  in  one  numerical  model.  The  mesh 
refinement  technique  was  used  to  formu¬ 
late  a  model  of  the  Bay  of  Fundy  and  the 
Gulf  of  Main  using  three  different  sizes 
of  finite  difference  grid.  Permeable 
barriers  were  representative  of  those 
used  in  ebb- flow  power  generation.  Sig¬ 
nificant  changes  in  the  M^  tidal  regime 

in  the  Gulf  of  Main  were  tound  for  some 
barrier  configurations.  References  (27 
items ) . 


Grenney,  W.J.,  Procella,  D.B.,  and  Cleave, 
M.L.  Water  Quality  Relationships  to 
Flow  --  Streams  and  Estuaries.  In: 
Methodologies  for  the  Determination  of 
Stream  Resource  Flow  Requirements:  An 
Assessment,  edited  by  C.B.  Stalnakor  and 
J.L.  Arnette;  Utah  State  University, 
Logan,  1976,  p.35-88. 

Methodologies  for  evaluating  water  qual¬ 
ity  in  streams  and  estuaries  in  relation 
to  flow  changes  are  examined.  All  of 
these  methodologies  are  essentially 
either  direct  measurements  or  models.  We 
first  define  terms  relating  to:  1)  Eval¬ 

uation  of  instream  flow  effects  on  water 
quality  based  on  actual  measurements  of 
flow;  and  2)  simulation  models  and  their 
application  and  relationship  to  flow'  re¬ 
quirements.  References  Cited  (225 
items ) . 


Groen,  P.  A  Simplified  Theory  of  the  Com¬ 
bined  Effect  of  an  Ant i -estuarine  Circu¬ 
lation  and  a  Superimposed  Counteracting 
Wind  Drift.  From  Koninkliske  Neder- 
landse  Akad.  Vau.  Wete rschappen ,  Series 

B,  vol. 74,  No. 4,  p . 358-364 ,  1971.  (In 
English.)  (See  annotation  in  Section  I.) 


Gruhert,  J.P.  Numerical  Computation  of 
Two-Dimens iona  1  Flows.  .Journal  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division,  Proc.  ASCE,  vol.102, 

No.WWl,  p.1-12,  February  1976. 

A  computational  system  is  presented  for 
the  calculation  of  long  waves  in  harbors 
and  coastal  seas.  The  numerical  method 
used  is  a  three  level  implicit  finite 
difference  scheme,  using  the  fractional 
steps  technique.  Tests  on  harbors  under 
gale  conditions  with  waves  of  one  minute 
period,  show  that  nonlinear  instabilities 
develop,  but  they  can  he  dissipated  by 
iterating  for  equation  coefficients. 
References  (9  items). 


Grubert  ,  J.P.  Numerical  Computation  of 
Well-Mixed  Estuarine  Flows.  Journal  of 
the  Hyrdaulics  Division,  Proc.  ASCE, 
vol.102,  No . HY7 ,  p.955-967,  July  1976. 

A  numerical  model  is  presented  for  the 
computation  of  flow  variables  in  a  well- 
mixed  estuary.  The  numerical  method  used 
is  an  implicit  unconditionally  stable 
finite  difference  scheme,  of  second-order 
accuracy.  Data  are  presented  for  the 
scheme  in  a  physically  realistic  way,  to 
avoid  nonlinear  instabilities,  and  for 
this  purpose  the  dynamic  equations  are 
written  in  pentadiagonal  form  and  solved 
with  a  generalized  double-sweep  algo¬ 
rithm.  References  (13  items). 


Hacker,  S.  Transport  Phenomena  in  Estuar¬ 
ies.  Ph  .  P  .  ,  Dissertation,  Louisiana 

State  University,  August  1973.  (See 
annotation  in  Section  II.) 


Hahn,  H.H.  and  Klute,  R.  Pollutional 
Effects  of  Suspended  Sedimented  and 
Eroded  Particulate  Material  in  the  Aque¬ 
ous  Environment.  Proceedings  of  the  In¬ 
ternational  Conference  on  Environmental 
Sensing  and  Assessment,  Las  Vegas, 

Nevada ,  September  14-19,  1975,  vol . 1 . 

(See  annotation  in  Section  IV.) 


Ha  1 1 i we  1 1 ,  K . ,  and  O’Connor,  B.  Quanti¬ 
fying  Spoil  Disposal  Practices.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol  . I II,  1975  ,  Chap¬ 
ter  153  (p . 2581 -2600) .  (See  annotation 
in  Section  II.) 


Hamilton,  P.  A  Numerical  Model  of  the 
Vertical  Circulation  of  Tidal  Estuaries 
and  Its  Application  to  the  Rotterdam 
Waterway.  Geophysical  Journal  of  the 
Royal  Astronomical  Society,  vol. 40, 
p.1-21,  1975. 

A  two-dimensional  numerical  model  has 
been  developed  to  represent  the  vertical 
structure  of  current  and  salinity  along 
an  estuary  of  varying  width  and  depth  but 
with  a  rectangular  cross-section.  The 
governing  equations,  which  express  the 
conservation  of  volume,  momentum  and  salt 
content,  are  solved  by  a  finite  differ¬ 
ence  initial-value  method.  The  finite 
difference  grid  is  arranged  to  cover  the 
vertical  profile  of  the  estuary  so  that 
the  free  surface  moves  vertically  through 
the  grid  points.  Thus  the  surface  eleva¬ 
tion  and  the  profiles  of  current  and  sa¬ 
linity  are  determined  throughout  the 
l  iiia  l  period  as  the  equations  are  in¬ 
tegrated  stepwise  through  time.  The 
model  has  been  applied  to  the  Rotterdam 
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Waterway  and  the  resulting  dt st n hut  ions 
have  been  compared  with  field  data  from 
surveys  by  the  Ki j kswaterstaat  ol  the 
Netherlands,  made  available  for  this 
study  hy  the  late  Dr.  J.J.  Droukers. 
Reasonable  agreement  has  been  obtained 
and  to  this  ex  ent  the  ability  ol  the 
model  to  reproduce  the  general  features 
of  estuarine  circulation  has  been  estab¬ 
lished.  References  (30  items). 


Hamilton,  P.  On  the  Numerical  Formulation 
of  a  Time  Dependent  Multi-Level  Modpl  of 
an  Estuary,  with  Particular  Reference  to 
Boundary  Conditions.  Estuarine  Pro¬ 
cesses;  Volume  11,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977,  p.347-364. 

A  two  dimensional  model  of  the  vertical 
circulation  of  an  estuary  has  been  devel¬ 
oped,  which  solves,  by  an  explicit  finite 
difference  initial  value  method,  the 
equations  of  continuity,  salt  and  momen¬ 
tum  conservation  for  a  channel  of  vari¬ 
able  width  and  depth,  but  rectangular 
cross  section.  A  further  semi - imp l i c i t 
extension  of  the  model  is  given,  which 
removes  the  dependency  of  the  time  step 
on  the  depth  and  makes  feasible  long  in¬ 
tegration  periods.  Features  of  the  model 
include  a  finite  flit  former  grid  which 
allows  the  tidal ly  driven  free  surface  to 
move  vertically  through  the  grid  points, 
along  with  accurate  finite  difference 
formulations  of  the  surface  and  bottom 
boundary  conditions.  If  long  periods  of 
integration  are  considered,  the  effect  on 
the  salt  balance  of  different  formula¬ 
tions  of  the  vertical  eddy  coefficients 
is  shown  to  make  the  choice  of  the  mouth 
boundary  condition  on  salinity  ambiguous. 
References  (36  items). 


Hann,  R.W.,  Jr.,  and  Young,  P.J.  Mathe¬ 
matical  Models  of  Water  Quality  Param¬ 
eters  for  Rivers  and  Estuaries.  Texas 
A&M  University,  Water  Resources  Inst’- 
tute,  Technical  Report  No.4S,  October 
19  72  . 

The  development  of  computer  models  for 
mass  transport  in  estuaries  has  been  an 
important  engineering  activity  for  the 
past  decade.  However,  only  a  limited 
amount  of  work  has  been  done  in  modeling 
the  two-dimensional  characteristics  of 
partially  stratified  estuaries.  Explicit 
and  Crank-Mi  col  son  finite  difference 
models  were’  developed  for  the  one-and 
two-dimensional  estuary  equations  with 
varying  coefficients.  Die  concentration 
profiles  for  instantaneous  releases  and 
for  steady-stale  conditions  were  ana¬ 
lyzed.  Accuracy  was  determined  by  com¬ 
parison  w i t h  analytical  i losed-form 


solutions.  Models  were*  developed  also  to 
analyze*  the  profiles  for  biochemical  oxy¬ 
gen  demand  and  dissolved  oxygen  under 
time-changing  conditions,  for  both  aero¬ 
bic  and  anaerobic  con  cl  it  ions.  Applica¬ 
bility  of  these  models  to  partially  strat¬ 
ified  estuaries  was  established  by  com¬ 
parisons  with  dye  study  data  from  the 
Houston  Ship  Channel.  (Author  Modified 
Abstract.)  References  (110  items). 

Hansen,  1) .  V .  ,  ami  Festa,  J.F.  Inlet  Ci  r- 
culation  Induced  by  Mixing  of  Stratified 
Water  Masses.  Proceedings,  Symposium, 
Physical  Processes  Responsible*  for  Dis¬ 
persal  of  Pollutants  in  the  Sea,  with 
Special  Reference  to  the*  Near-Shore  Zone, 
held  in  Arhus,  Denmark,  4-7  July  1972, 
p. 163-170.  Copenhagen,  Denmark, 

December  1974. 

Functional  and  numerical  models  have  been 
developed  to  describe  a  three- 1 ayered 
circulation  induced  by  mixing  of  strati¬ 
fied  water  masses  in  estuarine  embayments 
having  negligible  fresh  water  inflow. 

The  flow  is  into  the  inlet  at  the  surface 
and  along  the  bottom,  and  outward  at  mid¬ 
dle  depths.  The  characteristic  salinity 
distribution  has  the  conventional  posi¬ 
tive  seaward  gradient  in  the  lower  por¬ 
tion  of  the  inlet,  hut  a  negative  seaward 
gradient  nearer  the  surface.  The  regime 
is  characterized  by  five  dimensionless 
pa rainet ers  :  an  estuarine  Rayleigh  num¬ 
ber,  a  turbulence  Prandt 1  number,  the 
aspect  ratio,  the  ratio  of  horizontal 
mixing  time  scale  to  vertical  mixing  time 
scale*,  and  bottom  friction.  The  strength 
of  the  circulation  is  increased  by  in¬ 
creasing  vertical  Aust ausch ,  and  is 
decreased  by  increasing  horizontal 
Auslduseh.  References  (9  items). 


Hard,  C.G.  Aspects  of  Dredged  Material 
Research  in  New  England.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Grunin,  Aca¬ 
demic  Press,  Inc.,  New  York,  l'>7r>.  p.S(7- 
ri40.  (See  annotation  in  Section  II.) 


Harden,  T.O  ,  and  Shen ,  H.T.  Numerical 
Simulation  of  Mixing  in  Natural  Rivers. 
Journal  of  the  Hydraulics  Division,  ASCF. 
vo I. 1  OS,  No.HY4,  p.  19  3-408,  April  19?9. 
(See  annotation  in  Section  IV.) 


Harder,  J.A.  Predicting  Estuarine  Salin¬ 
ity  from  River  Inflows.  J<>ut  anal  of  the 
Hydrati  lies  I) i  v  i  s  i  on  ,  Prm  .  ASCK  ,  vo  1  .  1  ('  ( , 
No  .  If Y H  .  p  .  8  7 7  - RRR  ,  August  1  <1  7  7  . 

An  analysis  system  is  described  that  en¬ 
ables  l  lie  second  -«>  rde  r  and  lughei  nonlin¬ 
ear  interactive  effects  to  be  estimated 
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in  the  relatonship  between  the  input  ami 
output  of  nonlinear  systems.  No  data 
are,  in  principle,  required  other  than  an 
input  and  output  time  history  over  a  suf¬ 
ficient  period.  The  me* hod  is  compared 
with  the  functional  approach  of  Weiner 
and  shown  to  have  advantages  in  practical 
app 1 i c a t i on .  An  application  to  the  pre¬ 
diction  of  salinity  in  estuaries  from 
river  inflows  is  described.  An  error 
analysis  tor  the  prediction  of  salinity 
at  Benicia,  Calif.,  shows  that  systematic 
errors  in  the  data  and  the  influence  of 
unaccounted-for  variables  contribute  the 
bulk  of  the  error  in  making  the  predic¬ 
tions  and  that  the  error  attributable  to 
the  analysis  leading  to  the  construction 
of  the  predictor  contributes  a  smaller 
error,  which  is  estimated  to  be  on  the 
order  of  8%  in  this  application.  Refer¬ 
ences  (9  i terns ) . 

Harleman,  D.R.F.,  and  Thatcher,  M.L. 
Longitudinal  Dispersion  and  Unsteady 
Salinity  Intrusion  in  Estuaries.  LA 
H0U1LLE  BLANCHE,  vol.29,  No.  1/2,  p. 25-33, 
\974.  (In  English.) 

The  objective  of  the  paper  is  to  review 
the  difficulties  in  the  development  of 
mathematical  models  for  salinity  distri¬ 
bution  and  to  present  the  results  of  a 
recent  mathematical  model  developed  for 
the  predi  tion  ot  one-dimensional,  un¬ 
steady  salinity  intrusion  in  variable 
area  estuaries.  (From  Paper.)  Refer¬ 
ences  (16  items).  With  discussion. 


Harten,  H.  Model  Trials  with  Movable  Bed 
Section  for  Improving  the  Main  Naviga¬ 
tional  Channel  of  the  Elbe  River.  Pro¬ 
ceedings,  XVIth  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A7. 

Since  conclusions  about  morphological 
changes  on  the  basis  of  flow  speed  and 
current  measurements  in  models  with  a 
fixed  bed  are  encumbered  with  numerous 
factors  of  unc  rtainty,  a  sufficiently 
large  partial  section  of  the  Elbe  model 
with  fixed  bed  was  given  a  movable  bed . 
The  combination  of  fixed  bed  with  a  par¬ 
tial  movable  section  in  a  tidal  model  is 
a  new  method  producing  much  better  re¬ 
sults.  The  model  was  considered  nature- 
similar  when  enough  tides  had  been  run  so 
that  the  roughness  of  the  originally  flat 
movable  section  corresponded  with  that  of 
the  upper  and  lower  fixed  bed  sections 
and  the  water  level  is  in  accord  to  na¬ 
ture.  The  model  showed  fillings  in  the 
navigation  channel  in  the  same*  areas  as 
in  nature.  The*  larger  scour  areas,  sin  h 
as  those  near  St.  Ma  rga  rethen ,  .ire  also 
clearly  visible.  Thus  good  nature 


similarity  was  obtained  based  on  both  hy¬ 
draulic  data  and  morpho I ogi ca 1  character¬ 
istics  of  the  investigated  region.  Hf- 
e  rentes  (5  it  eins  )  . 


Harverson,  D.  Modelling  Current  Movements 
Within  Bodies  of  Water.  In  Statistical 
and  Mathematical  Aspects  of  Pollution 
Problems,  edited  by  John  W.  Pratt;  Martel 
Dekker,  Inc.,  New  York,  1974,  Part  111, 
Chapter  14  (p.213-220). 

A  type  of  mode)  discussed  is  one  which  is 
designed  to  reproduce  or  predict  the 
track  of  a  single,  rigid  object,  such  as 
a  drogue.  The  movement  of  this  object  is 
assumed  to  be  entirely  governed  by  the 
currents  within  a  particular  layer  of 
water  in  the  area  with  which  the  model  is 
concerned.  The  depth  of  this  layer  is 
one  of  the  parameters  of  the  model. 

Others  ire  the  prevailing  condition  of 
wind  and  tide,  and  the  point  at  which 
tracking  is  supposed  to  start.  A  model 
of  this  kind  can  form  the  basis  for  pre¬ 
dicting  a  slick  of  oil  or  sewage,  and  can 
also  be  used  to  study  the  formation  of 
such  a  slick  by  a  process  of  continuous 
discharge.  Such  a  model  may  be  con¬ 
structed  using  various  techniques.  Those 
which  are  described  are  appropriate  when 
dealing  with  broad  stretches  of  water, 
particularly  tidal  waters.  For  rivers 
and  estuaries  narrow  enough  for  the  flow 
in  any  layer  to  be  virtually  one- 
dimensional,  a  simpler  approach  is  possi¬ 
ble.  References  (5  items). 


Hendrikse,  M.  The  Effect  of  Resistance 
Bars  upon  an  Arrested  Salt  Wedge.  Sub¬ 
mitted  in  Partial  Fulfillment  of  the  Re¬ 
quirements  for  the  Degree  of  Master  of 
Science  at  the  Massachusetts  Institute  of 
Technology.  September  1965. 

This  study  was  conducted  in  Delft  Hydrau¬ 
lics  Laboratory,  Delft,  The  Net  he r 1 ands  , 
and  submitted  to  the  Department  of  Civil 
Engineering  of  the  Massachusetts  Insti¬ 
tute  of  Technology  on  September  21,  1963, 

in  partial  fulfillment  of  the  require¬ 
ments  for  the  degree  of  Master  of  Sci¬ 
ence.  The  increased  resistance  required 
in  distorted  hydraulic  models  can  be  ob¬ 
tained  by  placing  vertical  rods  or  strips 
in  the  flow.  To  reproduce  a  proper  sa¬ 
linity  distribution  in  an  estuary  model, 
vertical  mixing  caused  by  the  rods  has  to 
be  taken  into  account  also.  This  study 
s flows  vertical  rods  to  cause  differences 
between  the  shape  of  an  arrested  sail  op 
wedge  in  nun-distorted  models  and  in  dis¬ 
torted  models.  Similar  conclusion  holds 
for  t  he  slope*  of  t  he  water  surface.  The 
distortion  i  , i used  by  a  given  set  of  re¬ 
sist. mcc*  bars  was  found  to  be  different 
f  i  >  i  different  river  discharges.  Bars 
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Ilf  rriii.iiin  ,  I.A.,  Jr.  Movahl  e  -  Bed  Mo.lt- 1 
Study  ot  ti.ilvfston  Bay  Kntr.uu  f  .  I : 
Kstuurine  Research,  Volume  II:  neology 
.mil  hng  i  lift- r  i  ng  .  edited  by  1.  •  hugene 
Li  on  i  it,  At  adenn  c  Kress,  I  m  .  ,  N<w  Vork, 

19  7N,  p.‘M-||0. 

Paper  resent  f 'I  .it  t  Ilf  Second  I  nl  f  i' n.i  ” 
l  inn.  .stiurini'  Research  Font er erne , 
ht*  M  by  t  In*  i  .  S.  Kstii.iruif  Kfsf.nili 
Kfder.il  i  on  .it  Myrtlf  Hf.u  h  ,  South  C.t  ro¬ 
ll  n.i ,  l‘)-l/  in  t.ilif r  197.1.  Tests  u«Tf 
conducted  to:  la)  develop  plans  for  re¬ 

location  and  slab  i  I  i  /.at  i  on  ot  tin*  jet  tv 
iliannel  on  an  alignment  and  at  a  depth 
suitable  tor  the  safe  passage  ot  large 
tankers;  (b)  determine  means  lor  protect¬ 
ing  the  north  jetty  from  the  undermining 
action  ot  tidal  currents;  (c !  determine 
the  shoaling  character ist i cs  ot  the  relo- 
.  a t e d  and  deepene.l  inner  t»ar  part  ot  tin- 
jetty  iliannel,  and  develop  plans  for 
minimi/.iiig  shoaling  in  the  relocated 
channel;  (d)  determine  the  shoaling  cliar- 
acter i st i  c  s  of  the  deepened  outer  bar 
part  ot  the  jetty  channel;  and  (e)  deter¬ 
mine  the  best  locations  for  additional 
anchorage  areas  within  the  jetty  channel 
or  in  Boiivar  Roads.  The  mov.it> le-bed 
model  was  constructed  to  scale  ratios  ot 
1  :  *>00  horizontally  and  1:100  vertically. 
Describes  the  model,  model  verification, 
post  const ruct i on  confirmation  study,  and 
model  test  results.  References  1 2 
i  terns  ) . 


Herrmann,  K.A.,  Jr.  Overview  ot  Physical 

Kstuary  Practice.  Symposium  on  Modeling 

Techniques,  2nd  Annual  Symposium  ot  the 
Waterways,  Harbors  and  Coastal  engineer¬ 
ing  Division  ot  ASOK ,  San  Francisco, 
California,  September  1-').  19  75,  vol.ll, 
p.  12  70-1290. 

The  paper  presents  a  very  brief  discus¬ 
sion  of  similitude  relations,  selection 
ot  model  scales,  and  scale  effects  tor 
distorted-scale,  fixed-bed  physical  mod¬ 
els  of  estuaries.  The  problems  suscepti¬ 
ble  to  model  analysis  are  enumerated. 

The  advantages  and  d i sadv.mt ages  ot  em¬ 
ploying  physical  models  are  discussed, 
including  a  c  irsorv  comparison  with  nu¬ 
merical  models.  The  purpose  and  method: 
for  model  verification  are  discussed  and 
verification  lest  results  a i e  presented 
from  several  typical  models.  An  emer¬ 
gency  study  in  t  tie  Delaware  River  model 
to  determine  the  rate  of  saltwater  ad¬ 
vancement  up  the  estuary  during  the 
I9f»c>  drought  is  described.  A  study  of 
shoaling  in  Hmnswif  k  Harbor  is  also 
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Hess,  K.W  A  ltirff-l.nmensioii.il  Sumeiii.il 
Model  ot  the  Kstuary  Circulation  and  Sa¬ 
linity  in  Na  r  ragunsel  t  Bay  KS  MAR  INK 
AND  COASIAI.  MAR  INK  M'lhML.  voi  *  ,  V-d, 
p.  c 2  a  -  •;  ih.  Mav  19  7b. 

b  j  a  v*  1  t  a  t  i  on  a  1  i  i  r  c  n  1  a  l  i  ‘U,  in  an  o  s  t  u.i  r  \ 
is  pioduiod  pi  niiarily  by  longitudinal 
density  differences,  but  - •  t  1 1 ♦  ■  i  t  »»  t  * ■  r  s  . 
mi>  Ii  -is  I  oi  a  !  topography,  t  h*‘  id  ml  is 
ai  i  e  I  e  i  t  i  on  amt  literal  density  v.iria- 
liais  'I.iv  tie  equal  I  \  i  mpo  i  t  a  U  l  .  A  gene t * 
i  I  l/ed  t  ti  i  •  '•  -d  |  iin-ns  i  "N.i  i  r  l  >.  i  ■  t  -  I  l  d  m-  -l*  i 
..  I  t  |,.  .toady  .  dens  l  t  v-d  i  .  v  n.  lie-  is 
t  .m  mu  1  at  ed  herein,  which  im  lnd.-s  sp.ili.ii 
v.  i  ti  a  t  i  <>ns  in  ifepl  ti ,  eddy  v  i  s<  >s  1 1  y  and 
d  i  t  t  us  icily  and  ho r i /out  a l  pressure  gra¬ 
dients.  An  equation  ot  steady  salt  i-n- 
s.t.iI  i-ii  is  a  I  s  •  solved,  including  >  "li¬ 
ve  c  t  i  nl;  .  based  on  i  lie  g  ra \  i  t  a  l  I  < u  c  •  i  *  u- 
I  a  l  i  on  and  ditfusmn  in  the  three  direc¬ 
tions  Soil)*'  details  ot  i  tie  numerical 
* omput at i ops  an  presented  ami  compari¬ 
sons  with  observ.it  urns  from  Na  r  r  aganset  t 
Bay  are  evaluated.  Cyclonic  ci  nutation 
p  r«*«l  i  *  t  ed  hv  t  tie  model  Is  discussed  as  ai 
example'  <>!  its  eapab  i  I  i  l  i  es  .  k*«  t  *'  mu  es 

t  I  7  i  t.'ms  )  . 


Hess  ,  K.W.,  and  Mute,  Y  M.  Modeling  lb* 
Dispersal  ot  a  Marked  Fluid  in  Narragan- 
selt  Bay.  binversity  ot  Rhode  Island. 
Marine-  ho  Mu  cal  Report  No.  IK.  197S. 

I  In-  r«’poit  summarizes  some  >d  the'  work 
c  arried  ..ut  at  the  l  diversity  of  Rhode 
Island  in  its  Sea  brant  pi "gram  tor  es* 

;  u  1 1  »  ne  modeling,  and  upda t  es  pa  i  t  s  I 
the  engineering  el  fori  in  tins  disci¬ 
pline.  Specifically,  a  ipimeric.il  model 
.«f  tin1  eonvect  i  ve -d  i  t  f  us  i  ve  equation  of 
mass  conservation  is  developed  for  the 
most  general  applications,  and  is  couple 
with  i  I'reviously  developed  tidal- 

I I  yd  r  "dy  n.iin  i  c  mode1 1  of  Nar  rag. inset  l  Bay. 
The  computer  scheme  vs  then  applied  to  a 
practical  problem,  the  simulation  of  the’ 
temporal  and  spatial  dispersal  ot  a 

mat  keif  fluid  introduced  into  t  tie  Bay  at 
spec  l  tic  site.  Thus  an  untie  at  ion  of  t  ti 
l.ite  >1  ,i  foreign  substance',  which  might 
ie present  sewage  or  healed  water,  can  be 
gained  at  low  cost,  and  smb  information 
<  in  be  used  in  t  fie  public  and  ptivate 
dec  i  s  i  i'll  -ina  king  proiess.  Refeieiues 
i'it  ed  (II  it  ems  )  . 
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Hess,  K.W.,  and  White,  F.M.  A  Numerical 
Tidal  Model  of  Narragansett  Bay.  Uni¬ 
versity  of  Rhode  Island,  Marine  Technical 
Report  No. 20.  1974. 

The  basic  approach  of  Leeudertse  was 
chosen  for  the  development  of  the  numeri¬ 
cal  model  of  Narragansett  Bay,  which  is  a 
wide,  shallow  estuarine  system  dominated 
by  tidal  effects.  The  model  hail  been 
successfully  applied  to  a  small  harbor  by 
Grimsrud  and  has  now  been  adapted  to  the 
Bay  with  several  mollifications.  The  re¬ 
port  gives  an  explanation  ot  the  mathe¬ 
matics  of  the  solution  as  used  in  the  Bay 
model,  along  with  certain  necessary  modi¬ 
fications  of  the  original  approach.  The 
model  was  developed  to  provide  informa¬ 
tion  concerning  the  tidal  dynamics  of  the 
Bay  and  the  accompanying  currents  and 
flowrates.  Verification  studies  were 
carried  out  and  reported  here,  and  the 
model  will  be  used  as  the  basis  of  a 
concent  rat  ion- 1 ransport  model  for  the 
study  of  salinity,  temperature,  and  bio¬ 
chemical  parameters  in  the  Bay.  Refer¬ 
ences  (32  items). 


Hess,  W.N.,  and  Nelson,  T.A.  A  Test  Par¬ 
ticle  Dispersion  Study  in  Massachuset ts 
Bay.  Seventh  Annual  Offshore  Technology 
Conference,  Houston,  Texas,  May  5-8, 

197?);  Proceedings,  vol.I,  Paper  No.  OTC 
2160.  (See  annotation  in  Section  VII. ) 

Higuchi,  H.,  and  Sugimoto,  T.  Experiment 
tal  Study  of  Horizontal  Diffusion  Due  to 
the  Tidal  Current.  Proceedings,  Sym¬ 
posium,  Physical  Processes  Responsible 
for  Dispersal  of  Pollutants  in  the  Sea, 
with  Special  Reference  to  the  Near-Shore 
Zone,  held  in  Arhus,  Denmark,  4-7  July 
1972,  p. 177-184.  Copenhagen,  Denmark, 
December  1974. 

Diffusion  in  the  coastal  area  of  south 
west  Japan  is  considered  with  particular 
reference  to  the  Soto  Inland  Sea.  Large 
and  small-scale  hydraulic  models  are  used 
to  investigate  the  important e  of  the 
local  circulation  on  rate  of  dtl fusion. 
References  (4  items). 


Higuchi,  II.,  and  Yanagi,  T.  Horizontal 
Diffusion  in  a  Tidal  Model.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.III,  1975,  Chapter  H9 
(p. 2  177-2  190) . 

The  effect  of  t  fie  tidal  residual  flow  <>n 
the  horizontal  diffusion  in  a  shallow 
tidal  bay  is  investigated  through  a  hy¬ 
draulic  model  experiment,  for  which 
Mikawa  Bay  in  central  Japan  was  used  as 
a  prototype.  A  hy  Irani  ic  model  <>f  about 


20  *  JO  m  including  Mikawa  Bay  and  neigh¬ 
boring  sea  area,  with  a  horizontal  and 
vertical  scale  of  1/2000  and  1/160,  re¬ 
spectively,  was  used,  and  a  semi-diurnal 
tide  was  provided  for  it.  Experiments 
have  shown  that  tide  and  tidal  current 
are  well  reproduced  in  the  model.  The 
tidal  locus  does  not  close,  that  means 
the*  residual  flow  exists.  The  distribu¬ 
tion  of  the  concentration  of  the  dye, 
which  is  discharged  from  the  hay  bottom, 
corresponds  to  the  pattern  of  the  residu¬ 
al  flow.  The  diffusion  coefficient  in 
the  hay  obtained  through  one  dimensional 

analysis  is  to  thp  order  of  10^  cm^/sec 
and  that  two  dimensional  analysis  is  less 
by  one  order  and  the  dispersion  coeffi¬ 
cient  becomes  10^  cm^/sec.  It  is  con¬ 
cluded  that  the  dispersion  due  to  the  re¬ 
sidual  flow  plays  a  more  important  role 
on  the  distribution  of  the  material  in 
the  shallow  hay,  as  Mikawa  Bay,  than  the 
diffusion  due  to  the  tidal  current  it¬ 
self.  References  (2  items). 


Higuchi,  H.,  Fikuda,  T.,  Ihara,  H.,  et  al 
Experimental  Studies  of  Tidal  Flow  and 
Diffusion  in  the  Seta  Inland  Sea.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974,  Co¬ 

penhagen,  Denmark,  vol.III,  1975,  Chapter 
118  fp.2  168-2 J 76  )  . 

The  paper  describes  the  environmental 
problem  of  the  Seto  Inland  Sea  of  Japan. 

A  numho"  of  model  studies  of  tidal  1 1 ov 
and  effluent  diffusion  of  this  sea  are 
presented.  In  particular  the  similarity 
law  that  has  been  developed  to  model  tur¬ 
bulent  diffusion  is  delineated  Refer¬ 
ences  (  J  i terns  )  . 


Higuchi,  H.,  Sugimoto,  T.,  Ueshima,  H., 
et  al.  Tidal  Residual  Circulations  in 
the  Hydraulic  Model.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Wayerwavs.  Harbors  and  Coastal  En¬ 
gineering  Division  of  ASCK ,  San  Fran¬ 
cisco,  California,  September  1-5.  1975, 
vol .  I  I ,  p . 1042-1049 . 

The  tidal  residual  circulation  induced  by 
t  h »  coastal  boundary  geometry  of  the  bay 
is  studied  mainly  by  use  of  hydraulic 
model  experiment.  Theoretical  suggestion 
that  these  circulations  .ire  formed  by  the 
rotation  of  the  non-linear  effect  of  the 
tidal  currents  is  verified,  and  the  pro¬ 
cess  was  made  moio  i l ear.  These  circula¬ 
tions  have  great  importance  for  local 
distributions  of  subs  lances  as  well  as 
water  exchange  of  the*  buy .  They  are 
similatly  rep i. ••lined  in  the  model  when 
tlie  non -d  i  mens  i  on.  i  1  parameteis,  Fronde 
number  arid  Reynolds  number,  an*  made  to 
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involving  flow  discharge,  sea  water 
level,  etc.,  and  to  draw  in  service  water 
and  irrigation  water  with  salt  content 
lower  than  the  allowable  level  while  pro¬ 
viding  water  of  necessary  salt  content 
for  marine  resources  upstream  of  the  dam. 
The  actual  conditions  of  operation  of  the 
dam  are  introduced  together  with  some 
data  to  report  that  the  dam  is  fulfilling 
its  mission  in  spite  of  the  complicated 
natural  conditions. 


Howells,  W.R.,  Owens,  M.,  and  Stoner,  J.H. 
Water  Quality  Aspects  of  Welsh  Estuarine 
and  Coastal  Waters.  JOURNAL  OF  THE 
INSTITUTION  OF  WATER  ENGINEERS  AND  SCIEN¬ 
TISTS,  vol.32,  No. 5,  p.365-390,  September 
1978.  (See  annotation  in  Section  V.) 


Hunter,  J.R.  The  Determination  of  Current 
Velocities  from  Dif fusion/Advect ion  Pro¬ 
cesses  in  the  Irish  Sea.  ESTUARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.3,  No.l, 
p.43-55,  January  1975.  (See  annotation 
in  Section  I.) 


Hunter,  J.R.  A  Method  of  Velocity  Field 
Interpolation  Applicable  to  Stratified 
Estuaries.  Chesapeake  Bay  Institute, 
The  Johns  Hopkins  University,  Special 
Report  45,  Reference  75-7,  August  1975. 
(See  annotation  in  Section  I.) 


Hunter,  J.R.  A  One-Dimensional  Dynamic 
and  Kinematic  Numerical  Model  Suitable 
for  Canals  and  Estuaries.  Chesapeake 
Bay  Institute,  The  Johns  Hopkins 
University,  Special  Report  47,  Reference 
75-10,  November  1975. 

A  non-linear  one-dimensional  numerical 
model  of  a  canal  or  estuary  of  trapezoi¬ 
dal  cross-section  has  been  developed. 

The  model  solves  the  dynamic  equation, 
the  kinematic  equations  of  water,  salt 
and  a  passive  contaminant  and  the  equa¬ 
tion  of  state  relating  the  density  field 
to  the  salinity  field.  It  has  been  veri¬ 
fied  with  respect  to  a  number  of  simple 
analytic  solutions  of  the  relevant  equa¬ 
tions.  Incorporated  into  the  model,  as 
an  option,  is  the  ability  to  predict  the 
variations,  during  a  tidal  cycle,  of  the 
concentration  of  salt  or  contaminant  at 
the  "ocean"  boundary,  the  only  require¬ 
ment  being  that  an  "oceanic"  concentra¬ 
tion  value  be  defined.  The  report  in¬ 
cludes  an  annotated  copy  of  the  relevant 
computer  program.  References  (12  items). 


Ince,  S.,  and  Jamieson,  W.W.  Field  and 
Model  Studies  for  Visakhapatnam  Harbor. 
Proceedings  of  the  Fourteenth  Coastal 


Engineering  Conference,  June  24-28,  1974, 
vol.II,  1975,  Chapter  88  (p.1503-1523). 

Model  studies  and  analysis  of  oceano¬ 
graphic  and  littoral  drift  data  were  un¬ 
dertaken  to  advise  Howe  India  (Private), 
Ltd.  on  littoral  drift,  siltation  and 
shore  erosion  problems  to  be  encountered 
during  and  after  the  construction  of 
Visakhapatnam  Outer  Harbor  Project.  Dis¬ 
torted  fixed-bed  and  movable  bed  models 
with  a  horizontal  scale  of  1:300  and  a 
vertical  scale  of  1:80  were  calibrated  to 
reproduce  the  integrated  net  effect  of  an 
average  southwest  and  northeast  monsoon 
season.  Experiments  were  conducted  to 
assess  and  predict  seasonal  changes  re¬ 
sulting  from  the  construction  of  the  sys¬ 
tem  of  breakwaters  under  normal  and  ex¬ 
treme  conditions.  Recommendations  were 
made  concerning  breakwater  and  sand  trap 
location,  shore  protection,  dredging  and 
disposal  of  dredged  material. 

Isfeld,  E.O.,  Hay  D.  ,  Rossouw,  J.  Field 
and  Model  Studies  on  a  Siltation  Problem 
in  the  Fraser  River.  Proceedings  of  the 
First  Canadian  Hydraulics  Conference, 
held  at  the  University  of  Alberta,  May  10 
&  11,  1973,  p.44-63. 

The  paper  describes  a  siltation  problem 
which  developed  behind  a  training  wall  in 
the  Fraser  River  at  New  Westminister  and 
outlines  field  and  model  studies  under¬ 
taken  to  examine  remedial  measures.  The 
field  studies  included  detailed  measure¬ 
ments  of  suspended  load  and  directional 
velocity  profiles  across  various  sections 
of  the  river  in  the  area  of  the  training 
wall.  The  model  study  consisted  of  two 
stages.  In  the  first  stage,  the  model 
bed  was  fixed  and  mainly  suspended  load 
was  studied.  In  the  second  stage  a  mova¬ 
ble  bed  was  used  and  the  bedload  was 
studied.  This  report  is  concerned  pri¬ 
marily  with  the  objectives  of  the  model 
study  and  the  techniques  employed  during 
the  first  stage  of  testing.  References 
(3  items) . 


Iwasaki,  T.  Computer  Aid  for  Optimum  De¬ 
sign  of  Tsunami  Waves.  Proceedings  of 
the  Fourteenth  Coastal  Engineering  Con¬ 
ference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol . I ,  1975,  Chapter  37  (p.642- 
659).  (See  annotation  in  Section  1.) 


Jamart,  B.M. ,  and  Winter,  D.F.  A  New 
Approach  to  the  Computation  of  Tidal  Mo¬ 
tions  in  Estuaries.  Hydrodynamics  of  Es¬ 
tuaries  and  Fjords;  Proceeding  of  the  9th 
Liege  Colloquium  on  Ocean  Hydrodynamics, 
1977,  p.261-281. 


200 


Section  VI.  Modeling  and  Other  Laboratory  Experiments 


The  paper  presents  a  summary  of  a  new 
procedure  for  computing  periodic  tidal 
motion  in  estuaries  with  irregular  bound¬ 
aries  and  variable  depth.  The  new 
method,  described  by  Pearson  and  Winter 
(1977),  appears  to  provide  both  computa¬ 
tional  speed  and  numerical  accuracy  in  a 
wide  variety  of  problems  of  practical  in¬ 
terest.  The  starting  point  of  the  analy¬ 
sis  is  the  standard  set  of  vertically- 
integrated,  time-dependent  equations  ex¬ 
pressing  conservation  of  horizontal  mo¬ 
mentum  and  mass  in  two  dimensions.  Since 
the  motion  in  the  estuary  is  assumed  to 
be  periodic,  the  dependent  variables  are 
Fourier  decomposed.  However,  in  order  to 
avoid  awkward  Fourier  decomposition  of 
nonlinear  terms  and  to  decouple  the  dif¬ 
ferent  modes,  advection  and  friction  are 
evaluated  by  an  iterative  procedure.  The 
time-dependent  equations  of  motion  are 
replaced  by  an  equivalent  set  of  modal 
equations,  and  it  is  shown  that  the 
boundary  value  problem  consisting  of  the 
modal  equations  and  appropriate  boundary 
conditions  can  be  rephrased  in  terms  of  a 
variational  principle.  The  variational 
principle  is  used  together  with  a  finite 
element  method  to  solve  for  the  unknown 
flow  variables.  We  describe  here  an  ap¬ 
plication  of  the  method  to  a  segment  of 
Hood  Canal,  Washington,  where  there  is  an 
interest  in  pollutant  dispersal  by  tidal 
currents.  References  (13  items). 


James,  A.  Pollution  of  the  River  Tyne 
Estuary  --  The  Use  of  Mathematical 
Models.  WATER  POLLUTION  CONTROL, 
vol.75.  No. 3,  p . 322-340 ,  1976. 

Dissolved  oxygen  studies  and  nutrient 
studies  make  up  the  work  described  in 
this  article.  Emphasis  is  placed  on  the 
mathematical  interpretation  of  the  re¬ 
sults.  13  refs. 


Johanson,  P.A.,  Lorensen,  M.W. ,  and 

Waddell,  W.W.  A  Multi-Parameter  Estuary 
Model .  Proceedings  of  the  Conference  on 
Environmental  Modeling  and  Simulation, 
April  19-22,  1976,  Cincinnati,  Ohio, 
p.111-114.  U.  S.  Environmental  Protec¬ 
tion  Agency,  EPA  600/9-76-016,  July  1976. 

To  obtain  information  needed  in  the  de¬ 
velopment  of  a  water  quality  plan  for 
Grays  Harbor,  in  Washington  State,  the 
mathematical  water  quality  model  EXPLORE 
was  modified  for  application  to  the  har¬ 
bor  and  the  lower  Chehalis  River.  This 
report  describes  the  model  selection  cri¬ 
teria  and  the  procedures  used  in  applying 
the  model  to  a  tidally  influenced  estuary 
and  river.  Results  of  the  study  show 
that  model  calculations  and  observed  data 
correlate  well,  confirming  that  the  model 
is  a  valuable  tool  for  evaluating  the 


effects  of  various  waste  discharge 
schemes  on  the  quality  of  a  water  body 
and  thus  for  helping  to  select  a  plan  for 
managing  water  resources.  The  study  also 
indicates  that  further  information  about 
rates  of  benthic  oxygen  demand  and  the 
oxygen  content  of  incoming  seawater  would 
improve  the  accuracy  of  the  model  calcu¬ 
lations.  References  (8  items). 


Johnson,  K  W.  A  Simulation  Model  for 
Studying  F.ffects  of  Pollution  and  Fresh¬ 
water  Inflow  on  Secondary  Productivity  in 
an  Ecosystem.  Ph.D.  Thesis,  Department 
of  Marine  Sciences,  North  Carolina  State 
University  at  Raleigh,  1974. 

A  simulation  type  mathematical  model  of 
the  Galveston  Bay,  Texas,  ecosystem  was 
developed  using  operations  research  tech¬ 
nology.  Secondary  productivity  measured 
by  harvestable  species  (fish,  crabs, 
shrimp)  was  evaluated  in  terms  of  man- 
related  and  controllable  factors  (quan¬ 
tity  and  quality  of  fresh  water  inflow 
and  pollutants).  Ecosystem  responses  to 
reduced  pollution  input  and  changes  in 
freshwater  inflow  were  evaluated  and 
studied  to  determine  management  options. 
The  model  used  information  from  an  exist¬ 
ing  physical  parameters  model  and  rele¬ 
vant  biological  measurements.  One  purpose 
was  to  provide  predictive  information  for 
estuarine  pollution  control  and  fisheries 
management  (especially  of  migrating  spe¬ 
cies  such  as  menhaden,  trout,  bass, 
croaker,  shrimp,  crabs).  Another  purpose 
was  to  identify  biological,  chemical,  and 
physical  parameters  needed  to  develop 
models  for  similar  ecosystems.  The  model 
can  be  adapted  to  other  ecosystems  in  the 
same  temperature  zone  (approxima tely  the 
same  latitude  and  weather  conditions) - 
For  other  temperate  zones  and/or  differ¬ 
ent  environmental  conditions  (rain, 
tides),  studies  must  determine  similari¬ 
ties  among  consumers,  food  types  and 
availability,  and  seasonal  growth  charac¬ 
teristics.  Model  calibration  and  verifi¬ 
cation  need  comprehensive  sampling  and 
other  data  (commercial  catch  records, 
weather  data,  etc.).  Such  models  provide 
an  optimized  basis  for  analysis  using  all 
available  information.  References 
(65  items). 


Kerisel,  T.  Amenagement  de  l’estuaire  de 

la  Seine.  Approfondissement  du  chenal 

d'acces  au  port  de  Rouen  (Development  of 
the  Seine  Estuary.  Increasing  the  Depth 
of  the  Shipping  Channel  to  the  Port  of 
Rouen).  LA  HOUILLE  BLANCHE,  vol.29. 

No. 1/2,  p.55-66,  1974.  (In  French.) 

A  theoretical  and  loose-hed  model  study 
from  1967  to  1969  of  the  effect  of  sub¬ 
mersible  and  nonsubmersible  channel  dykes 
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and  of  deepening  the  channel  by  dredging 
scour-resistant  sills.  Work  was  carried 
out  from  1970  to  1972;  its  effects  and 
lessons  to  be  learned  from  it  are 
discussed. 


King,  D.B.,  Jr.  The  Dynamics  of  Inlets 
and  Bays.  Coastal  and  Oceanographic 
Engineering  Laboratory,  Technical  Report 
No. 22,  March  1974. 

The  equations  for  tidal  flow  through  in¬ 
lets  into  bays  have  been  studied  by  many 
investigators.  Perhaps  the  best  known  is 
the  one  by  Keulegan  in  1951.  He  con¬ 
sidered  nonlinear  friction  but  assumed  no 
inertia  in  the  inlet,  no  river  discharge 
constant  inlet  cross-section  and  bay  sur¬ 
face  area  over  a  tidal  cycle,  and  uniform 
bay  elevation.  This  study  analyzes  these 
assumptions  in  four  models;  an  inertia 
model,  a  river  discharge  model,  a  chang¬ 
ing  area  model  and  a  shallow  water  wave 
model,  and  predicts  their  effects.  The 
results  are  presented  in  graphical  and 
equation  form.  They  are  then  compared 
with  real  inlets  and  the  limitations  of 
each  model  are  discussed.  Bibliography 
(28  items). 


King,  D.B.,  and  Shemdin,  O.H.  Modeling  of 
Inlet-Bay  Systems  in  Relation  to  Sand 
Trapping,  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  Sin  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p. 1623-1637. 

Models  of  inlet-bay  systems  are  con¬ 
sidered  through  the  use  of  the  equations 
of  motion  and  continuity.  The  models 
include  inertia  in  the  inlet,  changing 
cross  sectional  area  in  the  inlet, 
changing  surface  bay  area  and  considers 
river  discharge.  Previous  analytical 
models  sisqilify  such  considerations  and 
predict  symmetric  flows  in  and  out  of  in¬ 
lets  over  a  tidal  cycle.  The  nonlinear 
friction  in  the  inlet  coupled  with  the 
above  considerations  produce  asymmetric 
flows  over  a  tidal  cycle  of  varying  de¬ 
grees.  The  sediawnt  transport  capability 
of  inlets  is  considered  in  terms  of  power 
of  the  flow  rates.  The  inlet -bay  systems 
are  interpreted  in  light  of  their  capa¬ 
bility  to  trap  sand  from  the  littoral 
zone.  It  is  found  that  soa*  inlets  be¬ 
have  as  sinks  and  others  eject  sand  to 
the  ocean.  This  depends  on  the  repletion 
coefficient  as  defined  by  Keulegan  and  on 
whether  the  inlet  cross  sectional  area  or 
bay  surface  area  increase  with  the  tidal 
elevation  as  in  marsh  regions.  The  sand 
trapping  capability  is  also  investigated 
in  light  of  the  phase  shift  between  the 
ocean  tide  and  the  inlet  current.  The 


model  results  are  discussed  in  light  of 
observations  obtained  from  Florida  in¬ 
lets.  References  (4  items). 


Kjelson,  M.  A.,  and  Colby,  D.R.  The 
Evaluation  and  Use  of  Gear  Efficiencies 
in  the  Estiaution  of  Estuarine  Fish  Abun¬ 
dance.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Academic  Press,  1977, 
p. 416-424.  (See  annotation  in 
Section  I.) 


Kleoas,  V.,  Otley,  M.,  Wethe,  C.,  et  al. 
Monitoring  Coastal  Water  Properties  and 
Current  Circulation  with  Spacecraft. 
Second  Joint  Conference  on  Sensing  of 
Environmental  Pollutants,  Washington, 
D.C.,  December  10-12,  1973,  p.343-354. 
(See  annotation  in  Section  VII.) 


Krone,  R.B.,  and  Ariathurai,  R.  Applica¬ 
tion  of  Predictive  Sediment  Transport 
Models.  In:  Dredging:  Environmental 
Effects  &  Technology;  Proceedings  of 
WODCON  VII,  San  Francisco,  California, 
July  10-12,  1976,  p.259-272. 

This  paper  presents  a  brief  description 
of  a  new  mathematical  model  of  cohesive 
sediarcnt  transport  and  describes  several 
of  its  potential  applications.  Refer¬ 
ences  (3  items). 


Kuhn,  G.D.,  and  Nielsen,  J.N.  Application 
of  Boundary- Layer  Theory  to  Dispersion  in 
Well-Mixed  Estuaries.  Nielson  Engineer¬ 
ing  &  Research,  Inc.,  NEAR  TR  63,  Septem¬ 
ber  1974.  (See  annotation  in  Sec¬ 
tion  1  .  ) 


Kuo,  A.Y-  A  Model  of  Tidal  Flushing  for 
Sms  1 1  Coastal  Basins.  Proceedings  of 
the  Conference  on  Envi roiuaental  Modeling 
and  Simulation,  April  19-22,  1976,  p.543- 
547.  U.  S.  Envi  ronaienta  1  Protection 
Agenry,  EPA  600/9-76-016,  July  1976. 

An  empirical  theory  is  proposed  to  model 
the  flushing  of  a  small  coastal  basin  by 
tidal  exchange.  The  theory  is  adapted 
from  Ketchum's  tidal  prism  concept  with 
BK>d  i  f  i  (  at  ion  .  The  application  of  the 
s*thod  requires  that  a  water  body  be  di¬ 
vided  into  segments  such  that  complete 
mixing  at  high  tide  within  each  segsient 
may  be  assuawd.  Starting  from  the  arouth, 
each  segment  is  defined  such  that  its 
vo  1  tune  at  low  tide  equals  the  total  tidal 
prism  landward  from  the  inner  boundary  of 
the  segawnt .  Therefore,  each  aegan»nt  has 
a  length  equal  to  the  local  tidal  excur¬ 
sion.  The  flushing  capability  of  a 
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j  segment  is  defined  as  the  fraction  of 

;  dissolved  substance  removed  per  tidal 

cycle,  i.e.  the  flushing  rate,  which  was 
|  derived  from  the  principle  of  mass- 

balance.  The  concentration  distribution 
,  of  an  introduced  pollutant  was  expressed 

in  terms  of  discharge  rate,  volume, 
flushing  rate,  and  decay  rate.  A  model 
has  been  set  up  for  the  Cockrell  Creek  of 
Virginia  to  study  a  proposed  0.2  MGD  STP. 
The  model  was  used  to  project  the  distri¬ 
bution  of  fecal  coliform  bacteria  and 
biochemical  oxygen  demand.  References 
(4  items) . 


these  models  will  be  shown.  References 
(5  items). 


Laevastu,  T. ,  Callaway,  R.  ,  Stroud,  A., 
et  al.  Computation  of  Tides,  Currents, 
and  Dispersal  ol  Pollutants  in  the  New 
York  Bight  from  Block  Island  to  Atlantic 
City  with  Large  Grid  Size,  Single  and 
Two-Layer  Hydrodynami cal -Numerical 
Models.  Part  4.  Environmental  Predic¬ 
tion  Research  Facility  (Navy),  Monterey, 
California,  Technical  Note  No. 4-74, 
January  1974. 


Kuo,  A.Y.,  Nichols,  M. ,  and  Lewis,  J. 

Modeling  Sediment  Movement  in  the  Turbid¬ 
ity  Maximum  of  an  Estuary.  Virginia 
Polytechnic  Institute  and  State  Univer¬ 
sity,  Blacksburg,  Virginia,  Water  Re¬ 
sources  Research  Center  Bulletin  No. Ill, 
June  1978. 

A  two  dimensional,  time  dependent  numeri¬ 
cal  model  to  simulate  the  movement  of 
water  and  suspended  sediment  in  the  tur¬ 
bidity  maximum  of  an  estuary  was  devel¬ 
oped.  The  model  is  a  systematic  sequence 
of  mathematical  procedures  derived  from 
the  mass-balance  equation  and  the  equa¬ 
tion  of  motion.  Lateral  integration  was 
used  to  obtain  two  dimensional  equations. 
These  equations  were  integrated  with 
depth  over  the  height  of  successive 
layers.  Finite  difference  equations  then 
were  written  for  each  layer  and  solved 
numerically  using  prescribed  boundary 
conditions.  The  model  yields  values  for 
time  varying  tidal  height,  current  speed, 
salinity,  and  suspended  sediment  concen¬ 
tration  (turbidity)  throughout  the  estu¬ 
ary.  References  (32  items). 

Kuo,  C.Y.  Effects  of  Salinity  on  Turbu¬ 
lent  Diffusion  of  Pollutants.  Water  Re¬ 
sources  Research  Institute,  Research  Cen¬ 
ter,  University  of  Puerto  Rico,  Mayaguez, 
UPRICO-WRRI-PR-73-74,  December  1973. 

(See  annotation  in  Section  IV.) 


The  application  of  a  large  grid 
hydrodynami cal -numerical  model  to  the  New 
York  Bight  is  to  a  large  extent  a  problem 
of  heating  two  long  open  boundaries.  The 
input  at  these  open  boundaries  also 
serves  for  tuning  of  the  results  inside 
the  computational  area.  A  few  earlier 
current  measurements  by  two  lightships  in 
the  Bight  have  been  used  for  verifica¬ 
tion.  The  tidal  currents  predominate  in 
the  New  York  Bight  proper,  with  a  super¬ 
imposed  slow  net  flow  toward  the  south. 
This  net  flow  can  be  simulated  in  the 
models  and  tuned  with  the  prescription  of 
a  proper  slope  to  the  two  open  bound¬ 
aries.  References  (9  items). 


Laevastu,  T. ,  Clancy,  M. ,  and  Stroud,  A. 
Computation  of  Tides,  Currents  and  Dis¬ 
persal  of  Pollutants  in  Lower  Bay  and  Ap¬ 
proaches  to  New  York  with  Fine  Medium 
Grid  Size  Hydrodynami cal -Numerical  Mod¬ 
els.  Part  3.  Environmental  Prediction 
Research  Facility  (Navy),  Monterey,  Cali¬ 
fornia,  Technical  Note  No. 3-74,  January 
1974. 

Results  of  two  different  hydrodynamical- 
numerical  model  applications  with  differ¬ 
ent  grid  sizes--one  with  a  small  grid 
size  for  the  Lower  Bay  of  New  York,  and 
the  other  with  a  larger  grid  size  for  the 
approaches  to  New  York,  including  part  of 
the  New  York  Bight  outside  the  Ambrose 
Channel--are  summarized.  References  (4 
i terns ) . 


Kuur,  P.  van  der,  and  Verboom,  G.K.  Com¬ 
putational  Analysis  for  Optimal  Boundary 
Control  of  Two-Dimensional  Tidal  Model. 
Proceedings,  XVI th  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A38. 

For  the  tidal  salinity  model  Europoort  a 
new  sea-boundary  control  system  had  to  be 
designed.  To  find  out  which  control  sys¬ 
tem  was  the  most  suitable,  different 
mathematical  models  (1-  and  2-dimensional 
analytical,  2-dimensional  numerical)  were 
used.  Results  of  the  investigations  with 


Lai,  C.,  and  Onions,  C.A.  Computation  of 
Unsteady  Flows  in  Rivers  and  Estuaries  by 
the  Method  of  Characteristics.  U.  S. 
Geological  Survey,  Report  No.  USGS/WRD/ 
CC-76/034,  June  1976. 

Report  is  a  program  documentation  to  the 
latest  revision  (1975)  of  the  unsteady 
open-channel  flow  simulation  model  by  the 
method  of  characteristics,  Version  13  in 
the  program  series,  which  employs  a 
multiple-reach  scheme  treating  each  sub¬ 
reach  as  a  prismatic  shape.  A  long 
waterway  of  variable  cross  section. 


properties  and  coefficients  may  be  di¬ 
vided  into  a  number  of  subreaches ,  each 
being  considered  uniform  in  geometry  and 
in  other  factors.  The  basic  method  of 
characteristics  using  specified  time  in¬ 
tervals  is  applied  to  each  subreach,  and 
additional  boundary  conditions  are  im¬ 
posed  at  the  junctions  between  sub¬ 
reaches.  For  the  user's  convenience,  the 
program  incorporates  several  types  of  op¬ 
tions  covering  input,  accuracy,  boundary 
conditions,  data  formats,  output,  and 
continuation.  The  program  accepts  input 
data  in  three  forms  --  data  cards  only, 
cards  and  user-supplied  subroutines,  and 
cards  and  disk  stage  data.  Boundary 
values  are  either  stage  or  velocity  and 
are  given  either  in  numerical  data  or 
equation  form.  The  user  may  employ  or 
bypass  the  extrapolation  procedures  by 
weighing  the  trade-off  between  accuracy 
and  computer  time.  By  eight  output  op¬ 
tions  provided  in  the  program  he  can  also 
tailor  the  outputs  to  suit  his  need  and 
convenience.  References  (5  items). 


Lambert,  W.P.,  and  Fruh,  E.G.  Methodology 
to  Evaluate  Alternative  Coastal  Zone  Man¬ 
agement  Policies:  Application  in  the 
Texas  Coastal  Zone.  Special  Report  HI: 
A  Methodolgy  for  Investigating  Fresh 
Water  Inflow  Requirements  of  a  Texas  Es¬ 
tuary;  Volume  I — Methodology.  Univer¬ 

sity  of  Texas  at  Austin,  Center  for  Re¬ 
search  in  Water  Resources,  Environmental 
Health  Engineering  Research  Laboratory, 
Technical  Report  EHE-76-01,  CRWR-133,  no 
date.  (See  annotation  in  Section  I.) 


Largest  Estuarine  Model  Dedicated.  WORLD 
DREDGING  &  MARINE  CONSTRUCTION,  vol.12, 
No. 7,  p.16-17,  June  1976. 

Brief  description  of  the  largest  estua¬ 
rine  model  in  the  world,  the  Chesapeake 
Bay  Hydraulic  Model.  Model  was  built  to 
scale  of  1:1000  horizontally  and  1:100 
vertically,  for  the  U.  S.  Army  Corps  of 
Engineers . 


Lean,  G.H.,  and  Weare,  T.J.  Modeling  Two- 
Dimensional  Circulating  Flow.  Journal 
of  the  Hydraulics  Division,  Proceedings, 
ASCE,  vol.105,  No.HYl,  p.17-26,  January 
1979. 

Theoretical  analysis  and  numerical  ex¬ 
periments  are  presented  to  demonstrate 
some  of  the  difficulties  in  modeling  two- 
dimensional  circulating  flow.  It  is 
shown  that  in  cases  of  practical  interest 
the  lateral  mixing  of  momentum,  which  is 
essential  to  support  the  circulation,  can 
arise  in  computational  models  from  wholly 
spurious  numerical  dispersion  effects. 
Laboratory  flume  measurements  of  the  flow 


rin  the  wake  of  a  plane  obstruction  are 
presented.  It  is  shown  that  the  horizon¬ 
tal  velocity  profiles  across  the  eddy  in¬ 
dicate  that  the  turbulent  lateral  mixing 
rate  is  appropriate  to  a  shear  layer  mix¬ 
ing  rather  than  to  bed-generated  turbu¬ 
lence.  Criteria  for  the  conditions  under 
which  shear  layer  turbulence  dominates 
are  presented.  The  practical  implica¬ 
tions  for  numerical  and  physical  models 
are  reviewed.  References  (10  items). 


Lee,  Y.S.  A  Mathematical  Model  of  Un¬ 
steady,  Two-Layer  Flow  in  a  Highly  Strat¬ 
ified,  Variable-Area,  Tidal  Estuary. 

Ph.D.  Dissertation,  Mississippi  State 
University,  Department  of  Civil  Engineer¬ 
ing,  August  1975. 

For  a  highly  stratified  estuary,  an  in¬ 
terfacial  region  of  large  salinity  gradi¬ 
ents  is  defined  and  two-layer  flow  system 
always  exists.  The  proposed  mathematical 
models  involve  a  two-layer  hyrdodynamic 
model  and  a  two-layer  mass  conservation 
model  for  a  stratified,  variable-area, 
intratidal  estuary.  The  hydrodynamic 
model  is  used  to  determine  the  horizontal 
advective  transport,  either  as  longitudi¬ 
nal  discharge  and  layer  depth  or  as  lon¬ 
gitudinal  velocity  throughout  the  two- 
layer  estuary.  With  the  calculated  dis¬ 
charge  and  layer  depth  from  the  hydrody¬ 
namic  model  as  input,  the  mass  conserva¬ 
tion  model  is  then  used  to  describe  in¬ 
stantaneous,  time  average  or  slacktide 
salinity  distributions  in  a  two-layer 
stratified  estuary.  A  two-layer  hydrody¬ 
namic  model ,  including  the  continuity  and 
momentum  equations  for  each  layer,  has 
been  formulated  under  three  assumptions: 

1)  one-dimensional  flow  for  each  layer; 

2)  hydrostatic  pressure;  3)  incompressi¬ 
ble  fluid  and  constant  density  for  each 
layer.  An  equation  to  define  the  inter¬ 
face  or  salt  wedge  and  the  upstream 
boundary  for  the  two-layer  model  was  de¬ 
rived  from  the  hydrodynamic  model  under 
steady  state  conditions.  A  two-layer 
mass  conservation  model  consisting  of  two 
mass  transfer  equations,  one  for  the  up¬ 
per  and  one  for  the  lower  layer,  were 
also  formulated  under  the  following  as¬ 
sumptions:  l)  for  each  layer  a  uniform 
concentration  of  substance  over  the 
cross-sectional  area,  thus  the  only  con¬ 
centration  gradient,  is  along  the  longi¬ 
tudinal  axis  in  the  direction  of  flow; 
and  2)  vertical  mass  transfer  across  the 
interface  into  each  layer  takes  place  by 
entrainment.  The  solution  of  the  salt 
wedge  equation  was  obtained  by  a  Runge- 
Kutta  Method.  In  a  hypothetical  study- 
case,  variable  quantities  such  as  fresh 
water  flow  and  relative  density- 
differences  were  studied.  It  showed  that 
the  salt  front  or  interface  is  forced 
downstream  by  increasing  fresh  water  flow 


204 


Section  Vi.  Hudelin^  and  Other  Laboratory  Lxpe r imrnlt 


but  is  forced  upstream  by  increasing 
relative  density-difference.  The  simul¬ 
taneous  solutions  of  the  two-layer  hy¬ 
drodynamic  model  and  the  two- layer  mass 
conservation  models  for  a  stratified, 
variable-area,  intratidal  estuary  were 
achieved  by  means  of  a  four-point  and  a 
six-point  implicit  finite  difference 
schemes,  respectively.  The  resulting 
mathematical  models  provided  a  convergent 
and  stable  solution,  even  when  steep 
gradients  due  to  cross-sectional  area 
changes  in  the  estuary  existed.  For  the 
hypothetical  study-case,  the  variation  of 
interfacial  friction  coefficient,  f.  , 

between  0.0008  and  0.0032,  has  a  signifi¬ 
cant  effect  on  the  interface  location  and 
the  velocities  in  the  upper  and  lower 
layers  but  has  little  effect  on  the  sur¬ 
face  elevation.  The  side  wall  friction 
effects  on  the  solution  are  negligibly 
small.  Salinity  profiles  in  the  upper 
layer  increase  upstream  with  increasing 
longitudinal  dispersion  and  entrainment 
coefficients.  However,  in  the  lower 
layer  the  profiles  increase  upstream  with 
increasing  longitudinal  dispersion  coef¬ 
ficient  but  with  decreasing  entrainment 
coefficient.  The  sensitivity  analysis  on 
the  longitudinal  dispersion  coefficients, 
Dj  and  in  the  upper  and  lower 

layers  indicated  that  differences  between 
the  salinity  profiles  in  each  layer  de¬ 
pend  upon  the  value  of  entrainment  coef¬ 
ficient  f*  .  Solutions  of  the  proposed 
mathematical  models  were  compared  with 
field  data  taken  in  the  Escatawpa  Estuary 
in  Mississippi.  One  set  of  field  data 
measured  or  collected  by  the  Jackson 
Office,  U.  S.  Geological  Survey,  Water 
Resources  Division,  in  July-September 
1972  was  used  for  this  part  of  the  study. 
Bibliography  (42  items). 


Leendertse,  J.J.,  and  Liu,  S.-K.  Compari¬ 
son  of  Observed  Estuarine  Tide  Data  with 
Hydraulic  Model  Oata  by  Use  of  Cross- 
Spectral  Density  Functions.  The  New 
York  City  Rand  Institute,  R-1612-NYC, 
September  1974.  (See  annotation  in 
Section  VIII.) 

This  report  presents  an  analysis  of  ob¬ 
served  tide  level  data  in  Jamaica  Bay  by 
use  of  cross-spectral  density  functions 
and  similar  analyses  of  tide  data  mea¬ 
sured  in  a  physical  model  of  that  bay  at 
the  Waterways  Experiment  Station  of  the 
U.S.  Army  Cops  of  Engineers  in  Vicksburg, 
Mississippi.  The  results  of  the  latter 
study  were  used  to  adjust  the  model  in 
order  to  make  possible  accurate  simula¬ 
tions  of  present  and  projected  tide  con¬ 
ditions  in  Jamaica  Bay.  The  effects  on 
tide  levels,  currents,  water  quality,  and 
navigation  conditions  of  a  proposed  hur¬ 
ricane  barrier  accross  the  entrance  of 


Jama i i a  Bay  are  presently  being  studied. 
Because  the  physical  model  is  used  to 
predict  current  patterns  and  tide  levels 
resulting  from  different  barrier  designs, 
it  had  to  be  precisely  adjusted  (or  the 
present  condition  in  order  to  make  accu¬ 
rate  predictions.  The  analysis  started 
with  model  conditions  obtained  by  the 
conventional  method  of  model  adjustment, 
i.e.,  that  in  which  the  model  engineer 
tries  to  match  a  so-called  average  tide 
obtained  from  several  tidal  cycles  in  the 
field  with  the  periodic  tide  in  the  model 
by  changing  the  flow  resistance  in  the 
model.  In  this  invest igat ion  cross - 
spectral  analysis  was  used  to  establish 
the  amplitude  and  phase  relationships  for 
different  tidal  components  between  pairs 
of  tide  level  stations  in  the  hay  and  m 
the  model.  This  made  it  possible  to  com¬ 
pare  very  accurately  the  propagation  and 
amplification  of  these  tidal  components 
in  the  model  with  those  in  the  bay,  even 
though  actual  tide  level  variations  at 
the  bay  entrance  could  not  be  reproduced 
by  the  model.  By  means  of  this  informa¬ 
tion  the  flow  resistance  in  the  model  was 
further  adjusted  in  two  steps  by  adding 
resistance  strips  in  the  channels  until 
the  amplitude  and  phase  relationships  ob¬ 
tained  from  the  model  were  in  agreement 
with  those  obtained  from  prototype  data 
for  the  tidal  components.  The  study  re¬ 
sulted  in  the  following  conclusions:  (i) 
The  tidal  amplification  and  phase  lag  be¬ 
tween  two  observation  series  in  the  pro¬ 
totype  or  in  a  hydraulic  model  can  be  de¬ 
termined  accurately  by  cross-spectral 
analysis.  (ii)  This  technique  can  be 
used  effectively  for  adjusting  hydraulic 
models  driven  by  periodic  tides  only,  and 
is  particularly  effective  for  adjusting 
models  with  many  branches.  (iii)  The 
phase  lags  and  amplification  of  the  semi¬ 
diurnal  tide  in  the  Jamaica  Bay  model, 
after  adjustments  by  use  of  the  cross- 
spectral  method,  agree  well  with  those 
obtained  from  field  measurements.  Refer¬ 
ences  (5  items). 


Leendertse,  J.J.,  and  Liu,  S.-K.  Modeling 
of  Three-Dimensional  Flows  in  Estuaries. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE, 
San  Francisco,  California,  September  3- 
5,1975,  vol.I,  p .625-642 . 

The  paper  describes  the  computational 
principles  of  simulating  three- 
dimensional  flows  in  estuaries,  bays  and 
coastal  seas  in  which  nonisotropic  den¬ 
sity  conditions  may  exist.  Numerical  in¬ 
tegration  of  the  finite  difference  equa¬ 
tions  for  motion,  continuity  and  for  the 
transport  of  salt  and  heat  are  used. 

With  this  model,  the  computed  salinity 
and  temperature  distributions  are  coupled 
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to  th»*  flow  computation  by  •  nonlinear 
equation  of  state.  An  approilMtion  for 
the  sub-gr idacalr  effect  la  introduced  by 
use  of  mss  best  and  sosmtus  exchange 
coefficients.  The  vertical  exchanges  for 
stable  or  unstable  vertical  a testifica¬ 
tion  are  eat  tested  according  to  the  local 
Richardson  nueber .  References  (11 
iteM) . 

Leendertse.  J.J.,  and  Liu,  S.-K.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Voluaw  II,  Aspects  of  Com- 
putation.  The  Rand  Corporation,  R-1764- 
OWRT ,  June  1975. 

This  report  describes  different  computa- 
tional  aspects  of  the  use  of  a  three- 
diSMnaional  finite-difference  Mdel  of 
estuaries,  bays,  and  coastal  seas.  With 
this  Model,  salinity  and  teaqierature  dis¬ 
tributions  can  be  computed,  together  with 
the  flow  field,  then  coupled  to  the  flow 
cosq>utat ions  by  a  coMplicated  equation  of 
state.  In  the  Model  an  approxiMat ion  for 
the  sub-gridscale  effects  is  introduced 
by  use  of  mss  and  Moaentua  exchange  co¬ 
efficients.  The  vertical  exchanges  are 
dependent  on  the  Richardson  number .  The 
coaputa tional  method  is  tested  on  bays 
and  estuaries  with  widely  different  char¬ 
acteristics.  The  results  of  these  exper¬ 
iments  are  presented  in  graphic  form.  It 
is  concluded  that  effective  simulations 
can  be  side  with  the  model.  References 
(33  items). 


Leendertse,  J. J. ,  and  Liu,  S.-K.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Voluste  IV,  Turbulent 
Energy  Computation.  The  Rand  Corpora¬ 
tion,  R-2187-OWRT,  May  1977. 

Three-dimensional  flows  in  water  bodies 
with  nonhomogeneous  density  can  be  com¬ 
puted  by  use  of  a  finite  difference  model 
which  contains  an  equation  of  continuity, 
equations  describing  conservation  of 
momentum,  salinity,  teaiperature ,  subgrid- 
scale  energy,  and  an  equation  of  state. 

In  the  SK>del,  vertical  accelerations  are 
neglected,  but  not  the  vertical  veloci¬ 
ties.  The  vertical  exchange  coefficients 
are  cos^uted  from  the  subgridscale  energy 
intensity.  Experiments  made  with  the 
Mdel  produced  velocity  distribut ions 
which  typically  occur  in  coastal  areas. 
References  (16  items). 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Three- 
Dimensional  Turbulent  Energy  Model  for 
NonhoMgeneous  Estuaries  and  Coastal  Sea 
Systems.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.387-405.  (See  annotation  in 
Section  I . ) 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VI, 
Simulation  Observation,  and  State  EstiM- 
tion.  The  New  York  City  Rand  Institute, 
R- 1586-NYC ,  September  1974. 

The  report  describes  the  water-quality 
simulation  of  post -rainstorm  col i form 
bacteria  distributions  in  JaMics  Bay, 

New  York,  by  use  of  models  of  the  drain¬ 
age  basins  surrounding  the  bsy  and  a 
water-quality  simulation  of  the  bay  it¬ 
self.  A  stochastic  snslysis  method  wss 
introduced  into  the  investigation  to  as¬ 
sess  the  behavior  and  resolving  power  of 
the  water-quality  simulation  model  and  to 
derive  an  optiMl  estiMte  of  missing  in¬ 
put  data.  The  estiMtes  obtained  by 
simulation  agree  well  with  those  obtained 
by  field  measurements,  except  near  Bergen 
Basin,  where  an  unknown  source  of  coli- 
form  bacteria  exists.  The  origin  and 
extent  of  this  input  should  be  determined 
from  new  field  surveys.  Since  the  re¬ 
sponse  to  s  rainstorm  of  all  major  com¬ 
ponents  of  this  urban  estuarine  system 
can  be  determined,  the  models  described 
in  this  report  will  provide  the  basis 
for  the  optimal  design  and  management  of 
an  auxiliary  treatment  system  for  sewer 
overflows  of  the  drainage  basins  around 
the  bay.  References  (9  items). 


Leendertse,  J.J.,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VIII, 
An  Engineering  Assessment.  The  New  York 
City  Rand  Institute,  R-1791-MYC,  December 
1975-  (See  annotation  in  Section  IV.) 


Leendertse,  J. J. ,  Alexander,  R.  C. ,  and 
Liu,  S.-K.  A  Three-Dimensional  Model 
for  Estuaries  and  Coastal  Seas:  Volusie 
1,  Principles  of  Computation.  The  Rand 
Corporation,  R-1417-OWRR,  December  1973. 

The  report  describes  the  principles  of 
computation  for  a  three-dimensional  model 
of  estuaries,  bays,  and  coastal  seas  in 
which  non- isotropic  density  conditions 
exist.  Numerical  integration  of  the  fi¬ 
nite  difference  equations  for  motion, 
transport,  and  continuity  are  used.  In 
these  equations  the  vertical  momentum  ex¬ 
change  is  quadratical ly  related  to  hori¬ 
zontal  velocities,  and  the  effects  of 
vertical  accelerations  are  neglected.  The 
computational  method  has  been  tested  on  a 
number  of  basins  with  boundaries  of 
increasing  complexity.  A  computation  for 
a  large  lake  with  irregular  boundaries 
and  depth  with  a  horizontal  grid  of 
1000  points  and  8  layers  took  30  minutes 
on  an  IBM  360-91  for  a  real-time  simula¬ 
tion  of  67  hours  in  4000  time  steps.  Re¬ 
sults  indicate  that  three-dimensional 
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flow*  can  be  computed  effectively  accord- 
in*  to  the  Method  described  in  this  re¬ 
port.  References  (14  items). 


Leendertse,  J.J.,  Liu*  S.-K.,  and  Nelson* 
A.B.  A  Three-Dimensional  Model  for  Es¬ 
tuaries  and  Coastal  Seas:  Volume  III* 

The  Interin  Program.  The  Rand  Corpora¬ 
tion,  R-1884-0WRT,  October  1975. 

A  computer  program  of  a  three-dimensional 
model  for  estuaries  and  coastal  seas  is 
presented.  The  program  can  perform  nu¬ 
merical  integration  of  the  equations  of 
motion,  the  equation  of  continuity,  and 
the  equations  representing  transport  of 
salt  and  temperature.  A  complicated 
equation  of  state  is  used.  Vertical  mass 
and  momentum  transfer  coefficients  are 
computed  from  density  and  velocity  infor¬ 
mation. 


Lehmann,  E.J.,  Editor.  Thermal  Pollution. 
Part  3.  Hydrology  and  Hydrodynamics  (A 
Bibliography  with  Abstracts).  Search 
Period  Covered  1964  -  March  1976.  Na¬ 
tional  Technical  Information  Service, 
Springfield,  Va . ,  March  1976.  NTIS/PS- 
76/0130  (Supersedes  NTIS/PS-75/220) . 

(See  annotation  in  Section  IV.) 


Lepetit,  J.-P.  Stabilite  du  chenal 

d'acces  au  nouvel  avant-Port  de  Dunkerque 
(Stability  of  the  Access  Channel  of  the 
New  Outer-Harbour  of  Dunkerque).  Pro¬ 
ceedings,  XVI th  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Re¬ 
search,  S So  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vo 1.1,  Paper  A28.  (In 
French. ) 

The  new  outer-harbor  of  Dunkerque  has 
been  studied  on  a  movable-bed  model 
(scales  l/400e  -  l/60e)  calibrated  by  re¬ 
producing  radioactive  tracer  experiments 
and  historical  bottom  evolutions.  The 
navigation  channel  dredged  in  shallow 
water  perpendicular  to  alternative  tidal 
currents  tends  to  move  in  the  direction 
of  the  predominant  bed  load  transport  and 
the  deposit  rate  seems  equal  to  the  dif¬ 
ference  but  not  to  the  sum  of  the  two  op¬ 
posite  bed  load  transports.  The  first 
field  data  collected  during  harbor  con¬ 
struction  confirm  these  results.  Refer¬ 
ence  (1  item). 


Lepetit,  J.-P.,  Cazenave,  M. ,  and  Davesnr, 
M.  Comp lenentai rite  des  modeles  phy¬ 
sique  et  mathematique  pour  1* etude  de 
1  * echauf fement  d'un  estuaire  sur  un  site 
de  cent  rale  elect rique.  Proceedings, 
XVIth  Congress  of  the  International  As¬ 
sociation  for  Hydraulic  Research,  Sao 


Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.3,  Paper  C22.  (In  French.) 

This  study  of  the  discharge  of  electric 
power  plant  cooling  water  in  estuary  is 
conducted  first  on  a  one -dimensional 
siathenatical  model  solving  Saint-Venant 
equations  and  heat  dispersion  and  ex¬ 
change  relations,  then  on  a  scale-model. 
The  first  one,  including  heat  exchange 
with  the  atmosphere,  gives  the  far-field 
heating  useful  to  predict  influence  on 
ecology;  the  second  one  gives  a  more  de¬ 
tailed  picture  of  the  near-field  and  the 
importance  of  recirculation.  Such  a 
method  has  been  applied  to  the  power  sta¬ 
tion  of  "Le  Blayais"  on  Gironde  estuary. 
The  results  obtained  on  both  models  were 
complementary  and  very  similar  in  the 
farfield.  Tests  on  scale-model  have  led 
to  the  optimal  disposal  of  inlet  and  out¬ 
let  and  values  of  temperature  obtained  on 
scale-model  after  running  15  tides,  with¬ 
out  atmospheric  exchange,  are  very  close 
to  those  calculated  with  atmospheric  ex¬ 
change.  So  the  mathematical  model  con¬ 
firms  results  of  scale-model. 


Lespine,  E.  Amenagement  de  lf estuaire  de 
la  Gironde  (Development  of  the  Gironde 
Estuary).  LA  H0U1LLE  BLANCHE,  vol.29, 
No. 1/2,  p. 71-78,  1974.  (In  French.) 

Description  of  a  comprehensive  study  pro¬ 
gram  which  has  been  in  progress  for  near¬ 
ly  ten  years.  The  following  are  the  most 
important  items  covered:-  (i)  Analysis  of 
hydraulic  conditions,  sediment  behavior 
and  other  natural  effects.  (ii)  Identi¬ 
fication  of  bed  materials  (bedrock  loca¬ 
tion  and  depth  of  overlying  alluvium), 
(iii)  Determination  of  works  required  to 
improve  the  main  shipping  channel  without 
additional  maintenance  dredging  (fixed 
and  loose-bed  model  tests).  A  sustained 
effort  was  made  throughout  the  investiga¬ 
tions  to  analyze  the  'reactions'  of  the 
estuary  to  structures  erected  in  the  past 
and  to  predict  the  effects  of  future 
works  (deepening,  dikes,  dams,  massive 
backfilling  to  provide  new  industrial 
areas,  etc.)  on  the  mechanism  of  sediment 
behavior.  As  a  result,  the  following 
were  determined:  (i)  Optimum  conditions 
for  deepening  the  shipping  channels  to  Le 
Verdon  for  250,000  tdw  tankers  with  a  20 
m  draught.  (ii)  Characteristics  of  the 
main  estuary  works,  which  will  assist 
self-cleaning  of  the  shipping  channel  and 
allow  the  depth  of  the  channel  to  be  sub¬ 
stantially  increased  right  into  the  heart 
of  Bordeaux.  (iii)  Works  in  the  Le  Ver¬ 
don  area  provided  for  in  the  Sixth  Plan, 
which  also  forms  part  of  the  general 
scheme  for  the  combined  industrial  area 
and  port  under  investigation  in  the 
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studies,  are  now  in  progress.  With 
discussion. 


Liu»  P.L-F.,  and  Lennon,  G.P.  Finite  Ele¬ 
ment  Modeling  of  Nearshore  Currents. 
Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proceedings,  ASCE, 

VO 1.104,  No . WW2 ,  p. 175-189,  May  1978. 

A  finite  element  model  is  developed  to 
compute  the  nearshore  currents  induced  by 
breaking  waves  in  the  surf  zone.  The  nor¬ 
mal  incident  wave  system  is  employed  so 
as  to  study  the  effects  of  beach  topogra¬ 
phy  on  the  current  circulation  patterns. 
The  beach  topography  considered  here  is 
of  linear  plane  beach  shape  with  minor 
undulations  in  the  longshore  direction. 
Ignoring  the  lateral  turbulent  diffusion, 
the  finite  element  representation  of  the 
governing  equations  of  mean  currents  is 
obtained  by  the  method  of  weighted  resid¬ 
uals.  It  is  shown  that,  due  to  the  flex¬ 
ible  grid  discretization,  this  model  can 
be  used  to  study  problems  containing  more 
complex  beach  topography  within  a  large 
area  of  interest.  Two  types  of  along¬ 
shore  beach  undulations  are  investigated: 
rhythmic  topography  and  localized  irregu¬ 
lar  topography.  The  locations  of  rip  cur¬ 
rents  depend  on  the  surf  zone  width  and 
the  on-offhsore  variation  of  beach  pro¬ 
file.  References  (12  items). 


Liu,  S.-K.,  and  Nelson,  A.B.  A  Three- 
Dimensional  Model  for  Estuaries  and 
Coastal  Seas:  Volume  V,  Turbulent  Energy 
Program.  The  Rand  Corporation,  R-2188- 
OWRT ,  May  1977. 

A  computer  program  of  a  three-dimensional 
model,  including  subgridscale  turbulent 
energy  for  nonhomogeneous  estuaries  and 
coastal  seas  is  presented.  The  computer 
code  is  programmed  for  the  implementation 
of  computation  methods  described  by 
Leendertse  and  Liu  (A  Three-Dimensional 
Model  for  Estuaries  and  Coastal  Seas: 
Volume  IV,  Turbulent  Energy  Computation, 
The  Rand  Corporation,  R-2187-OWRT,  May 
1977).  The  program  can  perform  numerical 
integration  of  the  equations  of  motion, 
continuity,  transport  of  salt,  heat, 
turbulent  energy,  and  a  pollutant  consti¬ 
tuent.  The  dynamic  fields  of  salinity 
and  temperature  are  coupled  to  the  equa¬ 
tions  of  motion  through  the  use  of  a  non¬ 
linear  equation  of  state.  The  effect  of 
the  vertical  density  gradient  on  the  ver¬ 
tical  exchange  is  evaluated  by  the 
Richardson  number  computed  using  the 
local  turbulent  energy  level.  In  addi¬ 
tion  to  the  main  computer  program,  the 
variable  definitions,  input  parameters, 
implementation,  and  operational  aspects 
are  described,  followed  by  a  sample  case. 
References  (4  items). 


Long,  R.R.  Lectures  on  Estuarine  Circula¬ 
tions  and  Mass  Distributions.  The  Johns 
Hopkins  University,  Departments  of  Earth 
&  Planetary  Sciences  and  Mechanics  &  Ma¬ 
terials  Science,  Technical  Report  No. 9 
(Series  C),  December  1976.  (See  annota¬ 
tion  in  Section  I.) 


Long,  R.R.  Three-Layer  Circulations  in 
Estuaries  and  Harbors.  The  Johns  Hop¬ 
kins  University,  Departments  of  Mechanics 
&  Materials  Science  and  Earth  &  Planetary 
Sciences,  Technical  Report  No. 8  (Series 
C),  September  1976.  (See  annotation  in 
Section  I . ) 


Long,  R.R.  Three-Layer  Circulations  in 
Estuaries  and  Harbors.  JOURNAL  OF 
PHYSICAL  OCEANOGRAPHY ,  vol.7.  No. 3, 
p.415-421,  May  1977.  (See  annotation  in 
Section  I . ) 


Longhurst,  A.R.  Ecological  Models  in  Es¬ 
tuarine  Management.  OCEAN  MANAGEMENT, 
vol.4,  No. 2-4,  p . 287-302 ,  December  1978. 

Current  practice  in  the  use  of  ecological 
models  in  water  quality  management  of  es¬ 
tuaries  is  almost  exclusively  restricted 
to  very  simple  models  of  dissolved  oxygen 
and  biochemical  oxygen  demand;  these 
models  ignore  almost  the  entire  range  of 
ecological  interactions  which  actually 
occur  in  large  estuaries  and  which  trans¬ 
form  organic  matter  and  modify  oxygen 
levels,  yet  nevertheless  they  are  capable 
of  realistic  simulation  and  prediction. 

It  is  suggested  that  this  is  often  be¬ 
cause  the  modelled  ecosystems  are  simpli¬ 
fied  due  to  pollution  and/or  very  short 
water  residence-time  in  the  estuaries 
being  modelled.  More  comprehensive  eco¬ 
logical  simulation  models  of  estuaries 
are  not  being  tested,  and  the  nature  of 
their  output,  and  their  apr’. ication  to 
practical  estuarine  water  quality  manage¬ 
ment  are  reviewed.  It  is  suggested  that 
the  most  comprehensive  models  have  as 
their  main  role  the  understanding  of  the 
nature  of  simulations  performed  by  simple 
models,  and  most  importantly,  in  the  pre¬ 
diction  of  the  effects  of  major  climatic 
or  technological  changes  to  estuaries. 

For  instance,  the  effects  of  tidal  power 
generation  schemes,  as  proposed  for 
Severn  and  Fundy,  can  only  be  predicted 
by  large  comprehensive  models  such  as  the 
NERC  GEMBASE.  Without  the  use  of  such 
models,  prediction  must  be  nonquantita- 
tive  even  if  it  is  objective.  References 
(21  items). 


Lucas,  A.H.,  and  Cathers,  B.  Navigable 
Harbour  Entrances  Analysed  by  Hydraulic 
Models.  Proceedings,  XVIth  Congress  of 
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the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  1975,  voi.l.  Paper  A17. 

This  paper  describes  a  possible  technique 
for  maintaining  a  navigable  harbor  en¬ 
trance.  The  method  involves  the  use  of  a 
fluid  pressure  to  assist  in  the  con¬ 
trolled  erosion  of  channels  through  ring 
bars  which  tend  to  form  outside  harbor 
entrances.  The  concept  is  to  locate 
pipes  buried  at  an  appropriate  depth 
across  where  the  ring  bar  usually  forms. 
The  effect  of  the  air  or  water  flow 
emanating  from  suitably  spaced  holes  in 
the  pipe  is  to  fluidize  the  sand  or  at 
least  to  increase  the  pore  water  pressure 
and  flow  in  the  overlying  sand.  This  re¬ 
duces  the  critical  stress  and  hence  the 
velocity  of  water  necessary  in  the  chan¬ 
nel  to  mobilize  the  sand  particles.  A 
comparison  of  the  effects  of  using  both 
water  and  air  as  the  fluidizing  agent  is 
made.  A  series  of  model  tests  in  a  flume 
were  conducted  until  an  empirical  minimum 
energy  cross  section  was  attained  that 
was  in  equilibrium  under  the  influence  of 
the  tidal  currents  and  water  flow  from 
the  pipe.  Rules  for  scaling  are  deduced 
and  the  feasibility  of  the  system  is  then 
examined  from  both  the  viewpoints  of  the 
energy  requirements  and  the  channel  di¬ 
mensions  achieved.  References  (5  items). 


Lutz,  G.A.,  HubbelL,  D.W. ,  and  Stevens, 
H.H.,  Jr.  Discharge  and  Flow  Distribu¬ 
tion,  Columbia  River  Estuary.  U.S.  Geo¬ 
logical  Survey,  Professional  Paper  433-P, 
1975.  (See  annotation  in  Section  VIII.) 


Lynch,  D.R.,  and  Gray,  W.G.  Analytic  So¬ 
lutions  for  Computer  Flow  Model  Testing. 
Journal  of  the  Hydraulics  Division,  Pro¬ 
ceedings,  ASCE,  vol.104,  No.HYlO,  p. 1409- 
1428,  October  1978. 

A  class  of  solutions  to  the  linearized 
shallow  water  equations  is  presented. 

The  solutions  involve  two  spatial  dimen¬ 
sions  plus  time,  and  special  emphasis  is 
placed  on  the  dynamic  steady  state.  The 
results  are  intended  for  use  in  testing 
and  verification  of  numerical  models. 

The  class  of  problems  treated  allows  an 
independent  assessment  of  the  effects  of 
wind  stress,  variable  bathymetry,  fric¬ 
tional  dissipation,  and  nonrectangular 
boundaries  on  model  performance.  Refer¬ 
ences  (15  items). 


Maddock,L.,  and  Pingree,  R.D.  Numerical 
Simulation  of  the  Portland  Tidal  Eddies. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.6,  No. 4,  p.353-363,  April  1978. 


A  numerical  model  in  the  Portland  region 
simulates  the  hourly  development  of  the 
Portland  eddies.  These  eddies  are  gen¬ 
erated  by  vorticity  derived  as  the  tide 
curves  around  Portland  Bill.  The  hour  by 
hour  development  of  tidal  streams  is  then 
summarized  in  terms  of  the  tidal  ellipse 
properties  for  this  region.  References 
(8  items). 


Martin,  J.M.,  Meybeck,  M. ,  Salvadori,  F. , 
et  al.  Pollution  ehimique  des  estu- 
aires:  etat  actuel  des  conna is sauces ; 

revue  bi bl iographique  arretee  en  juin 
1974  (Chemical  Pollution  of  Estuaries: 
Present  State  of  Knowledge;  Bibliographic 
Review  Ending  June  1974).  Publications 
du  Centre  National  pour  1 ' Expl oi tat  ion 
des  Oceans  (CNEXO)  Serve:  Rapports 
sc ient i f iques  et  techniques  No. 22,  1976. 
(In  French.)  (See  annotation  in  Sec- 
t ion  I V . ) 


Masch,  F.D.,  and  Brandes,  R.J.  Simulation 
of  Tidal  Hydraulics  -  Masonboro  Inlet. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division,  ASCE, 
San  Francisco,  California,  September  3-5, 
1975,  voi.l,  p . 220-239 . 

A  two-dimensional  finite  difference  tidal 
hydrodynamics  model  has  been  adapted  to 
Masonboro  Inlet,  NC .  The  model  was  cali¬ 
brated  for  prototype  conditions  of  Sep¬ 
tember  and  October  1969.  Operational 
runs  simulated  tides  and  currents  cor¬ 
responding  to  preproject  undeveloped  in¬ 
let  conditions  of  November  1964,  and 
modified  inlet  and  north  jetty  conditions 
of  June  1967.  For  each  case,  the  model 
was  operated  with  mean  and  spring  tides. 
The  model  applied  uses  an  explicit  numer¬ 
ical  solution  of  the  two-dimensional 
equations  of  motion  and  continuity.  It 
accounts  for  the  effects  of  variable  ba¬ 
thymetry,  bottom  roughness,  tidal  inunda¬ 
tion,  wind  setup,  weir  flow  over  a  sec¬ 
tion  of  the  jetty  and  other  system  fea¬ 
tures.  Because  of  the  size  and  detail 
required  in  the  simulations,  a  dual-model 
approach  was  employed.  In  this  proce¬ 
dure,  a  coarse  grid  model  was  used  to 
compute  tidal  flows  which  were  then  ap¬ 
plied  as  boundary  conditions  to  a  fine 
grid  submodel  of  the  immediate  inlet 
area.  Verification  of  the  dual-grid 
model  was  accomplished  through  compari¬ 
sons  of  measured  and  simulated  tides  at 
six  gage  locations  and  measured  and  simu¬ 
lated  tidal ly  generated  velocities  at 
fifteen  stations  throughout  the  inlet 
area.  Further  verification  was  obtained 
through  comparisons  of  tidal  prisms  in 
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selected  areas  common  to  the  coarse  and 
fine  grid  models.  Results  of  operating 
the  models  under  different  ocean  tides 
and  with  pre-  and  post-project  bathymetry 
included  water  surface  elevation  and 
tidal  velocity  simulations  at  each  of  the 
stations  used  in  the  model  verification. 
Literature  Cited  (11  items). 


Mattis,  W.E.,  and  Klafter,  R.D.  Optimal 
Vast*  Discharge  in  Estuaries  and  Bays. 
International  Federation  of  Automation 
Control,  World  Congress,  5th,  held  in 
Paris,  France,  June  12-17,  1972,  Proceed¬ 
ings,  Part  3,  Paper  9.2.  (See  annota¬ 
tion  in  Section  IV.) 


Mavrigian,  G. ,  Sarikelle,  S.,  and 

Carpenter,  J.W.  Circulation  Patterns 
Behind  a  Porous  Breakwater.  Sixth  An¬ 
nual  Offshore  Technology  Conference,  May 
6-8,  1974,  Houston,  Texas,  Preprints, 
vol.II,  Paper  No.  OTC  2123,  p.943-950. 

Experimental  studies  have  been  conducted 
on  a  porous  breakwater  model  composed  of 
a  tube  network,  to  determine  its  effec¬ 
tiveness  in  flushing  -  *■  contaminants 
from  harbors.  Non-poroua  types  of  break¬ 
waters  interfere  with  circulatory  pat¬ 
terns  of  natural  currents  and  curtail  ex¬ 
changes  of  water  between  the  open  sea  and 
the  harbor.  The  porous  breakwater  re¬ 
veals  definite  advantages:  flows  through 
the  breakwater  supply  a  continuous  circu¬ 
lation  of  fresh  water  within  a  given  har¬ 
bor  area,  reducing  the  build-up  of  stag¬ 
nant  or  contaminated  waters.  Color 
photographs  were  made  of  dye  injected 
into  the  tube  network  to  delineate  the 
flow  patterns  in  the  harbor.  Circulation 
patterns  resulting  from  wave-induced  flow 
were  determined  for  three  breakwaters 
under  varying  wave  characteristics.  Ref¬ 
erences  (12  items). 


Mayor-Mora,  R.  Hydraulics  of  Tidal  Inlets 
on  Sandy  Coasts.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.II,  1975,  Chapter  89 
(p. 1524-1545). 

A  series  of  laboratory  experiments  was 
carried  out  on  an  idealized  ocean-inlet- 
bay  system  subjected  to  reversing  flows 
caused  by  tidal  and  surface  wave  actions. 
The  testing  was  done  in  a  rectangular  ba¬ 
sin  simulating  a  "bay"  or  "lagoon"  and 
separated  from  an  "ocean"  basin  by  a  sand 
barrier  across  which  inlet  pilot  channels 
of  varying  cross  sections  and  lengths 
were  cut  prior  to  starting  each  run;  the 
ocean  side  of  the  barrier  formed  a  1:30 
flat  beach  throughout  the  tests.  Dis¬ 
turbances  in  the  ocean  were  created  by 


tide  and  wave  generators.  Their  effects 
in  the  bay  and  inlet  channel  were  mea¬ 
sured  by  water  level  and  current  velocity 
recording  units.  Experimental  measure¬ 
ments  are  presented  here  in  normalized 
form  in  order  to  determine  the  relation¬ 
ships  governing  the  hydraulic  behavior  of 
a  tidal  inlet.  These  results  are  also 
compared  to  those  obtained  from  a  numer¬ 
ical  approximation  (the  lumped  parameter 
approach),  all  as  functions  of  a  proposed 
coefficient  that  includes  the  ocean- 
inlet-bay  system  characteristics.  The 
experimental  findings  are  further  com¬ 
pared  to  available  field  data.  Investi¬ 
gation  of  the  effects  of  surface  waves, 
controlling  jetties,  and  fresh  water  in¬ 
flow  into  the  bay  on  the  dimensionless 
parameters  are  also  explored.  References 
(3  items ) . 


McChesney,  S.W.,  and  Edge,  B.L.  A  Mathe¬ 
matical  Model  for  Water  Quality  Evalua¬ 
tion  in  the  South  Carolina  Grand  Strand. 
Water  Resources  Research  Institute,  Clem- 
son  University,  South  Carolina,  Report 
No. 45,  September  1976. 

WRRI  Project  No.  S-034-SC,  April  1,  1971- 
December  31,  1972.  The  purpose  of  this 
study  was  to  develop  a  suitable  mathemat¬ 
ical  model  for  simulating  water  quality 
in  the  Intracoastal  Waterway  behind 
Myrtle  Beach,  South  Carolina.  Within 
this  context,  the  Custer-Krutchkof f  estu¬ 
ary  model  and  the  FWQA  dynamic  estuary 
model  were  used  to  provide  a  stochastic 
aspect  to  the  available  deterministic, 
dynamic  models.  The  stochastic  addition 
to  these  models  gives  the  user  a  more 
complete  knowledge  of  the  effects  of  dis¬ 
charges  of  pollutants  on  the  water  qual¬ 
ity  of  an  estuary.  Instead  of  a  single 
specific  value  for  a  water  quality  param¬ 
eter,  as  would  be  obtained  from  a  deter¬ 
ministic  model,  the  stochastic  model  is 
able  to  predict  a  range  of  values  along 
with  their  frequency  of  occurrence. 
References  (25  items). 


McCoy,  J.E.,  and  Edge,  B.L.  Methodology 
for  Applying  the  Finite  Element  Method  to 
Partially  Stratified  Estuaries.  Water 
Resources  Research  Institute,  Clemson, 
University,  South  Carolina,  Report  No. 66, 
January  1977.  (See  annotation  in  Sec¬ 
tion  I .  ) 


McDowell,  D.M.,  and  O'Connor,  B.A.  Hy¬ 
draulic  Behaviour  of  Estuaries.  New 
York,  John  Wiley,  1977.  (See  annotation 
in  Section  I . ) 


McHugh,  G.F.  Development  of  a  Two- 

Dimensional  Hydrodynamic  Numerical  Model 
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for  a  Sh.rH  «  weil-Mixed  Estuary.  Loui¬ 
siana  State  University,  Center  for  Wet¬ 
land  Resources,  Sea  Grant  Publication 
No.  LSU-T-76-OOR,  1976. 

Part  1  details  the  developmental  steps 
that  led  to  the  creation  of  a  two- 
dimensional  hydrodynamic  model  capable  of 
predicting  water  levels  and  current  ve¬ 
locities  within  an  area  of  arbitrary 
size,  shape,  and  boundary  nature  (opened 
or  closed);  and  capable  of  predicting 
also  the  location  of  closed  boundary  seg¬ 
ments  as  a  function  of  time.  Restric¬ 
tions  on  the  applicability  of  the  model 
are:  1)  There  must  be  negligible  varia¬ 

tions  of  horizontal  velocity  over  most  of 
the  depth  of  the  fluid  layer,  2)  There 
must  be  negligible  vertical  velocity,  3) 
There  must  be  negligible  vertical  shear" 
owing  to  horizontal  velocity  gredients, 
and  4)  There  must  be  negligible  pressure 
and  buoyancy  forces  arising  from  any 
small  variations  in  salinity.  In  Part  2, 
the  feasibility  of  computing  the  tidal 
flow  through  a  small  area  of  marsh 
(roughly  1,000  *  600  sq.  ft.)  using  equa¬ 
tions  and  solution  techniques  described 
in  Part  1,  is  demonstrated.  The  model 
allows  for  the  inundation  of  and  with¬ 
drawal  of  water  from  arbitrary  areas  of 
the  marsh,  and  is  quite  general  in  regard 
to  the  size,  shape,  and  open  or  closed 
nature  of  the  boundaries.  References 
(6  items). 


McKay,  J.H.  The  Hydraulic  Model  of  Chesa¬ 
peake  Bay.  Estuarine  Processes;  Vol¬ 
ume  II,  Circulation,  Sediments,  and 
Transfer  of  Material  in  the  Estuary, 
edited  by  Martin  Wiley.  New  York,  Aca¬ 
demic  Press,  1977,  p.404-415. 

The  Hydraulic  Model  of  Chesapeake  Bay  is 
located  at  Matapeake,  Maryland.  It  is  a 
fixed  bed  geometrically  distorted  model 
constructed  to  a  horizontal  scale  of  1  to 
1000  and  a  vertical  scale  of  1  to  100,  a 
distortion  ratio  of  10.  The  model  will 
be  operated  using  salt  water  introduced 
into  the  model  ocean  and  fresh  water 
flowing  into  the  system  through  model 
tributaries.  Linear  goemetric  scales  in 
conjunction  with  model  laws  determine  hy¬ 
draulic  similitude  between  the  model  and 
its  prototype.  One  year  of  hydrologic 
record  in  nature  can  be  reproduced  on  the 
model  in  3.63  days.  The  model  will  be 
used  in  the  study  of  many  different  ps- 
tuarine  problems,  including:  1.  The  ef¬ 
fects  on  salt  water  intrusion  that  are 
due  to  modifications  of  the  physical  or 
hydraulic  regimen  of  the  estuary.  2. 
Diffusion,  dispersion,  and  flushing  of 
wastes.  3.  The  effects  of  power  plant 
cooling  water  discharges.  4.  Tidal 
flooding  by  storm  surges.  The  Hydraulic 
Model  of  Chesapeake  Ray  will  be  a 


powerful  addition  to  the  tools  available 
for  analysis  of  estuarine  physical  prob¬ 
lems  by  scientists,  engineers,  and  plan¬ 
ners  working  on  Chesapeake  Bay. 

McNair,  E.C.,  Jr.  Model  Materials  Evalua¬ 
tion;  Sand  Tests;  Hydraulic  Laboratory 
Investigation.  U.S.  Army  Corps  of  Engi¬ 
neers,  General  Investigation  of  Tidal  In¬ 
lets,  GITI  Report  7,  June  1976. 

A  program  of  research  conducted  jointly 
by  U.S.  Army  Coastal  Engineering  Research 
Center,  Fort  Belvoir,  Virginia,  and  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg,  Mississippi.  A  labora¬ 
tory  investigation  was  performed  to  de¬ 
fine  responses  of  a  natural  quartz  sand 
to  various  hydraulic  conditions.  The  re¬ 
sults  demonstrate  the  performance  of  the 
material  in  a  movable-bed  model  and,  when 
compared  with  the  responses  of  other  ma¬ 
terials,  may  provide  a  basis  for  the  se¬ 
lection  of  optimum  materials  for  various 
movable-bed  modeling  requirements. 
Twenty-one  tests  were  performed  with  a 
40-ft-long  beach  containing  an  inlet  and 
with  unidirectional,  steady  flows  through 
the  inlet  substituting  for  tidal  flows. 
The  geometric  characteristics  of  the  in¬ 
let  channel,  beach  profiles,  inlet  con¬ 
figurations,  and  material  transport  were 
observed  for  conditions  with  and  without 
waves  and  for  various  magnitudes  of  flood 
and  ebb  flows.  The  tests  showed  that  the 
minimum  channel  area,  the  channel  width 
at  the  location  of  the  minimum  area,  and 
the  hydraulic  radius  at  the  location  cf 
the  minimum  area  were  strongly  related  to 
the  rate  of  flow  through  the  channel. 

Tl>*>  rate  of  material  transport  was  found 
to  be  weakly  related  to  channel  flow 
rate,  hut  the  sparseness  of  data  observa¬ 
tions  with  time  precluded  definite  evalu¬ 
ation  of  this.  The  ability  to  scale 
channel  geometry  was  demonstrated.  The 
rate  of  material  transport  appears  to  be 
a  seal cable  quantity,  but  the  scaling 
relations  require  additional  experimen¬ 
tation  for  definition.  References 
(13  i terns ) . 


Mehta,  A.J.,  and  Christensen,  B.A.  In¬ 
cipient  Sediment  Motion  in  Entrances  with 
Shell  Beds.  In:  Rivers  ’76;  Symposium 
on  Till  and  Waterways  for  Navigation,  Flood 
Control  and  Water  Diversions;  3rd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE, 
Colorado  State  University,  Fort  Collins, 
August  10-12,  1976,  vo 1.11,  p.960-977. 

River  and  estuarine  entrances  are  impor¬ 
tant  components  in  reference  to  their 
contribution  to  the  sand  budget  of  the 
coastal  zone.  Whereas  some  entrances  act 
as  sinks  for  the  sediment  in  the  littoral 
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zone,  taking  in  sand  and  depositing  it  in 
the  bay,  others  behave  as  sources  of 
sediment  for  the  outer  coastal  zone.  It 
is  therefore  necessary  to  be  aware  of  the 
relationship  describing  the  sediment 
transport  processes  in  the  entrances,  in 
order  to  understand  the  precise  role  of 
the  entrances  in  determining  the  overall 
sand  budget.  To  test  a  stochastic  model 
which  predicts  the  critical  bed  shear 
stress  for  the  incipient  motion  of  coarse 
sediment  grains  at  the  point  of  bed  ero¬ 
sion,  given  the  grain  size  and  bed  char¬ 
acteristics,  data  were  obtained  at  two 
entrances  -  John's  Pass  and  Blind  Pass, 
on  the  Gulf  Coast  of  Florida.  The  chan¬ 
nel  beds  at  these  passes  are  laden  with 
shells,  and  the  transport  of  fine  sand 
occurs  over  the  shell  bed.  Results  from 
the  analysed  data  failed  to  agree  with 
the  well-known  entrainment  function  rela¬ 
tionship  of  Shields  for  horizontal  beds 
with  uniform  grains,  but  compared  very 
well  with  the  entrainment  function  de¬ 
rived  from  the  stochastic  model.  It  is 
noted  that  the  disceprancy  with  Shields' 
relationship  is  due  to  the  non-uniformity 
of  the  shell  bed  and  the  relatively  large 
ratio  of  the  equivalent  sand  roughness 
of  the  shell  bed  to  the  median  sand  grain 
diameter.  References  (9  items). 


Mehta,  A.J. ,  and  Partheniades ,  E.  On  the 
Depositional  Properties  of  Estuarine 
Sediments.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vol.II,  1975,  Chapter  72  (p. 1232-1251) . 
(See  annotation  in  Section  II.) 


Miles,  G.V.  Anisotropic  Friction  for 
Tidal  Models.  HRS  NOTES  (Hydraulics 
Research  Station,  Wallingford)  No. 17, 
p.3-4,  June  1975. 

Brief  discussion  of  the  advantages  and 
disadvantages  of  the  numerical  model  over 
the  traditional  physical  model  in  the 
case  of  tidal  problems. 


Miles,  J.W.  Tidal  Wave  Diffraction  by 
Channels  and  Bays.  GEOPHYSICAL  FLUID 
DYNAMICS,  vol.5,  p. 155-171,  1973.  (See 
annotation  in  Section  I.) 


Millero,  F.J.  The  Physical  Chemistry  of 
Estuaries.  Reprint  from  American  Chemi¬ 
cal  Society  Symposium  Series,  Marine 
Chemistry  in  the  Coastal  Environment, 

No. 18,  p.25-55,  1975.  (See  annotation 
in  Section  I . ) 


Hoes,  J.  Stability  of  Small  Estuary 

Mouths..  Proceedings,  XVIth  Congress  of 
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the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  1975,  vol . I ,  Paper  All. 

More  than  a  hundred  small  estuary  mouths 
are  located  along  the  South  African 
Coast,  many  of  which  are  unstable.  Sta¬ 
ble  estuary  mouths  are  important  for  the 
maintenance  of  the  ecology  of  estuaries. 
Empirically  developed  stability  criteria 
are  mainly  related  to  large  inlets  and 
are  not  suitable  for  stability  investiga¬ 
tions  of  small  inlets.  A  numerical  sta¬ 
bility  approach  is  presented,  consisting 
of  the  following  elements:  (a)  a  one¬ 
dimensional  implicit  hydraulic  mathemati¬ 
cal  model  for  a  complete  estuary,  (b) 
computation  of  sediment  transport  in  the 
littoral  zone,  resulting  in  deposition  of 
sediments  in  the  mouth,  and  calculation 
of  scour  due  to  tidal  currents,  (c)  a 
combination  of  the  hydraulic  and  the 
sedimentological  factors  in  a  mathemati¬ 
cal  model  for  inlet  stability.  Refer¬ 
ences  (6  items). 


Muir,  L.R.  A  One-Dimensional  Tidal  Model 
for  Estuarine  Networks.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceedings  of  the 
9th  Liege  Colloquim  on  Ocean  Hydrodynam¬ 
ics,  1977,  p.243-260. 

This  paper  is  concerned  with  one¬ 
dimensional  numerical  modelling  of  un¬ 
steady  flow  in  networks  of  canals, 
rivers,  and  estuaries.  The  model  will 
allow  the  computation  of  water  elevation 
and  velocity  in  any  network  of  open  chan¬ 
nels  to  which  the  following  assumptions 
are  applicable:  (1)  flow  is  physically 
possible;  (2)  flow  is  entirely  suberiti- 
cal  (i.e.  the  Froude  number  is  less  than 
1.0);  (3)  flow  is  one -dimensional  in 
space  (i.e.  laterally  and  vertically 
homogeneous);  (4)  appropriate  boundary 
conditions  are  available;  and  (5)  the 
section  geometry  of  the  channel  is  fixed 
(i.e.  no  deposition  or  scouring  occurs). 
Flow  in  open  channels  can  be  described  by 
two  equations,  one  expressing  the  conser¬ 
vation  of  mass  (the  continuity  equation) 
and  one  expressing  the  conservation  of 
momentum  in  the  longitudinal  direction 
(the  momentum  equation).  In  general 
terms,  these  equations  form  a  set  of  non¬ 
linear  partial  differential  equations. 
Depending  upon  the  assumptions  made, 
there  are  various  methods  available  for 
the  solution  of  these  equations;  but, 
since  the  development  of  the  digital  com¬ 
puter,  numerical  methods  have  generally 
been  used.  This  paper  develops  all  of 
the  theory  necessary  to  construct  a  nu¬ 
merical  model  for  simulating  unsteady 
flow  conditions  in  networks  of  open  chan¬ 
nels.  The  first  section  gives  a  formal 
method  for  describing  the  flow  relation¬ 
ships  in  any  network.  The  implicit 
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finite  difference  method  is  then  de¬ 
scribed  and  extended  for  use  in  networks. 
The  equations  of  motion  are  given,  with  a 
description  of  a  generlized  equation 
solver,  and  the  properties  of  the  finite 
difference  scheme  are  discussed.  The 
final  section  describes  one  of  many  ap¬ 
plications  of  the  numerical  model  to  show 
that  the  method  does  work.  References 
(8  items). 
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Guidelines  for  Texas  Coastal  Zone  Manage¬ 
ment:  Interim  Report  on  Estuarine  Model¬ 

ing.  University  of  Texas  at  Austin, 

May  1973. 

The  estuarine  modeling  effort  for  this 
study  has  concentrated  on  the  application 
of  tidal  hydrodynamic  and  water  quality 
transport  models  to  Corpus  Christi  Bay, 
Texas.  The  initial  simulation  work  used 
existing  hydrodynamic  and  salinity  trans¬ 
port  models  of  a  system  which  included 
not  only  Corpus  Christi  but  also  Aransas 
to  Copano  Bays.  Sensitivity  tests  were 
performed.  In  the  hydrodynamic  model, 
the  response  of  tidal  amplitudes  and 
flows  were  determined  for  changes  in 
roughness,  wind  stress  coefficients, 
and  evaporation  rate.  Water  quality 
transport  models  which  simulate  the 
spatial  distribution  of  biochemical  oxy¬ 
gen  demand;  dissolved  oxygen;  total  phos¬ 
phorus;  organic,  ammonia,  nitrite,  and 
nitrate  nitrogen  are  also  under  develop¬ 
ment.  References  (17  items). 


Myers,  V.A.,  and  Overland,  J.E.  Storm 
Tide  Frequencies  for  Cape  Fear  River. 
Journal  of  the  Waterway,  Port,  Coastal 
and  Ocean  Division,  Proc.  ASCE,  vol.103, 
No.WW4,  p.519-535,  November  1977. 

Frequencies  of  storm  tides,  principally 
from  hurricanes,  in  the  Cape  Fear  River, 
North  Carolina,  below  Wilmington  are  cal¬ 
culated  by  applying  two  previously  devel¬ 
oped  numerical-hydrodynamic  models  to 
simulating  surges  from  a  large  number  of 
hypothetical  hurricanes,  chosen  so  as  to 
collectively  represent  all  climatologi¬ 
cal  ly  expected  hurricanes.  The  models 
are  the  continental  shelf  model  of 
Jelesnianski  and  a  model  for  the  Cape 
Fear  River  by  the  writers.  The  recur¬ 
rence  interval  of  each  hypothetical  hur¬ 
ricane  and  its  simulated  tide  is  derived 
by  combining  the  probabilities  of  the 
several  parameters  that  define  each 
storm.  A  methodology  for  carrying  out 
the  frequency  evaluation  economically  is 
illustrated.  The  100-yr  return  period 
tide  level  at  Wilmington  is  estimated  to 
be  between  tO  ft  and  11  ft  mean  sea 
level.  References  (15  items). 


Narayanan,  M. ,  and  Shankar,  N.J.  A  Numer¬ 
ical  Model  for  the  Simulation  of  Two- 
Dimensional  Convective  Dispersion  in 
Shallow  Estuaries.  Paper  presented  at 
the  International  Symposium  on  Finite 
Element  Methods  in  Flow  Problems,  edited 
by  J.T.  Oden,  O.C.  Zienkiewicz,  R.H.  Gal¬ 
lagher,  and  C.  Taylor,  The  University  of 
Alabama  at  Huntsville,  1974,  p.455-458. 

This  paper  presents  a  mathematical  model 
for  the  simulation  of  short-term  trans¬ 
port  of  a  conservative  constituent  in  a 
vertically  well  mixed  estuary  under  the 
influence  of  hydrologic  and  tidal  con¬ 
ditions.  Attention  is  mainly  focussed 
on  the  short-term  temporal  and  spatial 
variations  in  the  constituent  concentra¬ 
tion  within  a  tidal  cycle  or  over  a  short 
period  of  time. 


Nasner,  H.  Prediction  of  the  Height  of 
Tidal  Dunes  in  Estuaries.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.Il,  1975,  Chapter  60 
(p . 1036-1050) .  (See  annotation  in 
Section  II.) 


National  Research  Council,  Geophysics  of 
Estuaries  Panel.  Estuaries,  Geophysics, 
and  the  Environment.  National  Academy  of 
Sciences,  Washington,  D.C.,  1977.  (See 
annotation  in  Section  IV.) 


Nece,  R.E.,  and  Knoll,  C.R.  Flushing  and 
Water  Quality  Characteristics  of  Small- 
Boat  Marinas.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 40, 

June  1974.  (See  annotation  in  Section 
IV.) 


Nece,  R.E.,  and  Lowthian,  R.A.  Tidal  Cir¬ 
culation  Study,  Proposed  Southeast  Harbor 
Development.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  Department  of  Civil  En¬ 
gineering,  University  of  Washington, 
Seattle,  Technical  Report  No. 47,  January 
1976. 

This  report  presents  the  findings  of  a 
physical  hydraulic  model  study  performed 
to  determine  the  effects  on  tidal  cur¬ 
rents  near  the  mouth  of  the  East  Waterway 
of  the  Duwamish  River  estuary,  Seattle, 
caused  by  modifications  to  piers  in  a 
proposed  Southeast  Harbor  development. 
Most  attention  in  the  study  was  devoted 
to  the  behavior  of  the  discharge  plume 
from  the  East  Waterway  into  Elliott  Bay 
in  order  to  provide  hydraulic  input  into 
projections  of  the  environmental  impacts 
of  the  proposed  Southeast  Harbor  develop¬ 
ment  on  the  current  and  tidal  regime  in 
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the  adjacent  Elliott  Bay  and  East  Water¬ 
way  areas;  the  disposition  in  these  areas 
of  sediaents  which  would  be  associated 
with  the  dredge  and  fill  operations  dur¬ 
ing  the  construction  phase  would  depend 
strongly  on  the  behavior  of  the  discharge 
plume.  Tide  current  data  from  the  model 
can  be  used  in  numerical  water  quality 
models  such  as  one  predicting  sediment 
disposition.  The  present  report  does  not 
extend  to  water  quality  predictions. 


Nece,  R.E.,  and  Richey,  E.P.  Application 
of  Physical  Tidal  Models  in  Harbor  and 
Marina  Design.  Symposium  on  Modeling 
Techniques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.I, 
p . 783-801 . 

Small  scale  physical  models  are  effi¬ 
cient,  economical  too^ls  in  the  evaluation 
of  designs  for  small  harbors  and  enclosed 
marinas  where  quality  problems  associated 
with  circulation  and  tidal  exchange  are 
important.  Techniques  used  in  such  small 
models  for  determining  flushing  charac¬ 
teristics  and  internal  circulation  pat¬ 
terns  of  marinas  are  presented.  The 
utility  of  various  visual  methods  for 
information  transfer  to  various  agencies 
involved  with  the  assessment  of  a  project 
in  its  early  design  phases  is  discussed. 
Some  generalized  features  relating  plan- 
form  geometry,  tidal  range,  and  entrance 
configurations  to  flushing  and  internal 
mixing  characteristics  based  on  model 
studies  of  six  marinas,  existing  or  pro¬ 
posed,  in  Puget  Sound,  Washington,  are 
presented.  The  application  of  flushing 
data  obtained  from  physical  model  studies 
to  predictive  water  quality  models  in 
the  evaluation  of  proposed  designs  is  a 
desired  result  of  the  studies;  one  such 
coupling  is  presented.  References 
(7  items). 
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Flushing  Criteria  for  Salt  Water  Marinas 
Charles  W.  Harris  Hydraulics  Laboratory, 
University  of  Washington,  Seattle,  Tech¬ 
nical  Report  No. 42,  June  1975.  (See 
annotation  in  Section  IV.) 


Nerang  River  Entrance;  A  Mobile  Bed  Model. 
HYDRO  DELFT,  No. 45,  p.4-6,  December  1976. 

The  main  purpose  of  the  model  study  was 
to  recommend  the  most  economical  layout 
of  training  walls  designed  to  achieve  a 
stable  entrance  with  a  minimum  depth  of 
4.5  m  below  Low  Water  Datum  over  a  mini¬ 
mum  width  of  60  m.  Other  aspects  to  be 
studied  were  the  methods  for  by-passing 
the  longshore  transport  of  sediment,  and 


the  consequences  of  construction  of  the 
walls  in  stages.  The  model  has  a  hori¬ 
zontal  scale  of  1:200  and  a  vertical 
scale  of  1:40.  Part  of  the  model  was 
moulded  in  sand  with  a  median  diameter  of 
0.2  mm. 


Nielsen,  E.  Feasibility  of  Coastal  Mor¬ 
phological  Models.  Proceedings  of  the 
Fourteenth  Coastal  Engineering  Confer¬ 
ence,  June  24-28,  1974,  Copenhagen,  Den¬ 
mark,  vol.II,  1975,  Chapter  38  (p.663- 
684). 

The  paper  deals  with  the  initial  ideas 
and  concepts  for  development  of  a  mor¬ 
phological  model  for  a  Delta  coast,  hav¬ 
ing  particularly  the  Nile  Delta  in  mind. 
The  paper  concentrates  on  the  offshore 
zone,  in  which  sediment  is  assumed  pri¬ 
marily  to  be  transported  in  suspension 
and  during  periods  of  sufficient  agita¬ 
tion  by  the  combined  action  of  waves  and 
ocean  currents.  In  the  Nile  Delta  great 
offshore  changes  take  place  due  to  the 
deprivation  of  the  shelf  area  of  Nile 
sediments  by  the  closure  of  the  Aswan 
High  Dam,  and  serious  nearshore  long- 
range  changes  are  expected  to  result  from 
the  changes  to  the  offshore  morphology. 
The  modeling  aids  in  establishing  the 
mechanisms  of  the  Delta  shore,  but  the 
primary  goal  of  the  model  is  reliable 
prediction  of  future  coastal  changes. 
Fundamentally,  the  modeling  is  based  on 
verification  of  the  model  -  by  trial  and 
error  -  against  known  states  of  the  SK>del 
domain.  Part  A  of  the  paper  deals  with 
the  general  concepts,  while  especially 
the  entrainment  of  sediments  is  treated 
in  Part  B  of  the  paper,  yielding  practi¬ 
cal  formulas  for  determining  the  thresh¬ 
old  values  for  sediment  entrainment  by 
unidirectional  flow  and  by  wave  action. 
References  (15  items). 


Niesieyer,  G.  Efficient  Simulation  ol  n- 
1 inear  Steady  Flow.  Journal  of  the  Hy¬ 
draulics  Division,  Proceedings,  ASCE, 
vol.105,  No.HY3,  p.185-195,  March  1979. 

Numerical  simulation  of  steady  flow  can 
require  considerable  computation.  How¬ 
ever,  unique  features  of  finite  element 
and  finite  difference  methods  can  be  ex¬ 
ploited  which  lead  to  an  efficient  solu¬ 
tion  procedure.  Although  the  resulting 
technique  is  fundamentally  a  time¬ 
stepping  method,  it  achieves  convergence 
within  only  s  few  steps.  The  considera¬ 
ble  computat iona 1  advantages  of  the 
method  are  obtained,  moreover,  without 
sacrificing  the  rigor  of  the  governing 
equations,  which  are  solved  in  their  full 
nonlinear  form.  The  technique  is  devel¬ 
oped  specifically  for  the  vertically  in¬ 
tegrated  Navier-Stokes  equations.  It  is 
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applied  to  simulate  steady  river  flow. 
Reference*  (12  items). 


Niemeyer,  G.  Long  Wave  Model  Independent 
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Waterway,  Port,  Coastal  and  Ocean  Divi¬ 
sion,  Proceedings,  ASCE ,  vol.105,  No.WWl, 
p.51-65,  February  1979. 

Stability  conditions  for  hydrodynamic 
models  can  be  exceeded  if  the  appropriate 
terms  in  the  governing  equations  are  ap¬ 
proximated  with  implicit  differences. 

If,  in  addition,  the  coefficient  matrix 
for  the  resulting  matrix  equations  is  de¬ 
signed  to  be  time  invariant,  an  efficient 
simulation  technique  results.  These  fea¬ 
tures  are  exploited  in  a  finite  element- 
finite  difference  model  of  water  circula¬ 
tion.  The  technique,  which  solves  the 
vertically  integrated  Navier-Stokes  equa¬ 
tions,  is  used  to  simulate  the  circula¬ 
tion  in  a  natural  erabayraent  where  stabil¬ 
ity  requirements  for  existing  techniques 
would  significantly  restrict  the  size  of 
the  time  step.  References  (26  items). 

O'Connor,  B.A.  Sediment  Intrusion  in  a 
Tidal  Lock.  Proceedings,  XVIth  Congress 
of  the  International  Association  for  Hy¬ 
draulic  Research,  Sao  Paulo,  Brazil,  July 
27  to  August  1,  1975,  vol.3,  Paper  C35. 

The  present  paper  describes  modifications 
made  to  a  two-dimensional  mathematical 
model  so  that  the  dispersal  of  floccu¬ 
lated  sediment  can  be  described  in  tidal 
conditions.  The  modified  model  was  also 
applied  to  a  tidal  flow  involving 
density-exchange  flow  in  Gladstone  Lock 
on  the  Mersey  Estuary  (U.K.).  The  model 
results  show  that  errors  due  to  neglect¬ 
ing  changes  in  water  depth  are  generally 
less  than  10%.  The  use  of  diffusion  co¬ 
efficients  in  the  model  which  are  based 
on  observed  velocity  profiles  and  a  theo¬ 
retical  shear  stress  distribution  for  a 
density-dominated  flow  produces  a  more 
uniform  distribution  of  sediment  with 
depth.  However,  concentration  levels  are 
generally  lower  than  in  earlier  tests. 
Better  model /prototype  agreement  could  be 
obtained  by  adjusting  model  parameters 
but  a  lack  of  confirmatory  field  data 
prevents  a  check  on  the  accuracy  of  such 
a  process.  Model  tests  with  a  particle 
fall  velocity  varying  with  depth  indicate 
a  more  unifrom  distribution  of  sediment 
with  depth  than  when  a  constant  value  is 
used.  There  also  appears  to  be  few  prob¬ 
lems  in  using  the  model  but  a  better  de¬ 
scription  of  the  physical  process  is  re¬ 
quired.  References  (5  items). 


O'Connor,  B.A. ,  and  Zein,  S.  Numerical 
Modelling  of  Suspended  Sediment. 


Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.il,  1975,  Chap¬ 
ter  65  (p. 1109-1128). 

The  present  paper  describes  the  applica¬ 
tion  of  a  two-dimensional  numerical  sus¬ 
pended  sediment  model  to  problems  having 
analytical  solutions,  as  well  as  to  lab¬ 
oratory  and  field  situations.  The  model 
is  based  upon  an  implicit  finite- 
difference  solution  to  a  two-dimensional 
(longitudinal  and  vertical)  diffusion- 
advection  equation  for  suspended  sediment 
transport.  Horizontal  eddy  diffusion  is 
neglected  in  comparison  with  vertical 
diffusion  and  vertical  water  motion  is 
assumed  negligible  in  coaiparison  with  the 
sediment  fall  velocity.  The  various  ap¬ 
plications  indicate  that  the  greatest 
errors  in  the  model  are  due  to  large  spa¬ 
tial  concentration  gradients  and  that 
errors  can  be  controlled  by  a  suitable 
choice  of  space  and  time  step.  In  addi¬ 
tion,  it  is  considered  that  the  model  has 
great  flexibility  and  seems  to  have  an 
acceptable  level  of  accuracy,  at  least  in 
the  field  situations  tested,  provided  the 
physical  parameters  of  the  model  can  also 
be  determined  accurately.  References 
(16  items). 


Ohlmeyer,  F. ,  and  Berndt,  D.  Field  and 
Model  Data  of  Spreading  in  Estuaries. 
Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.lll,  1975,  Chap¬ 
ter  137  (p . 2357-2367 ) . 

Froudian  tidal  modeling  besides  two  di¬ 
mensional  mathematical  representation  has 
proved  to  be  a  useful  method  to  get  in¬ 
formation  about  the  concentration  levels 
of  pollutants  spreading  into  an  area  with 
tidal  actions.  The  decay  of  non¬ 
conservative  pollutants  can  be  evaluated 
by  using  a  decay  curve.  Distortion  with 
scales  of  1:500/1:100  and  the  use  of  spe¬ 
cial  artificial  roughness  elements  seem 
to  counterbalance  the  effects  of  a  dif¬ 
ferently  turbulent  diffusion  in  vertical 
and  horizontal  directions  which  is  pre¬ 
dicted  by  theory.  The  flow  pattern  in  a 
model  should  be  rough  turbulent.  Refer¬ 
ences  (2  items). 


Olufeagba,  B.J.,  Flake,  R.H. ,  and 

Armstrong,  N.E.  A  Boundary  Value  Ap¬ 
proach  for  Estuarine  Water  Quality  Model¬ 
ling  with  Results  for  Jamaica  Bay,  New 
York.  ECOLOGICAL  MODELLING,  vol.l. 

No. 1 ,  p . 3-30,  May  1975. 

Results  of  water  quality  modeling  for 
Jamaica  Bay,  a  New  York  estuary  with  a 
large  hydraulic  circulation,  are  pre¬ 
sented.  The  two-dimensional  topology  is 


215 


approximated  by  a  set  of  coupled  one- 
dimensional  subsystems.  The  long  term 
steady  state  water  quality  problem  is 
then  reformulated  as  a  multi-point  bound¬ 
ary  value  problem  for  ordinary  differen¬ 
tial  equations.  Piecewise  constant  dis¬ 
persion  parameters  are  estimated  from 
salinity  data.  A  sequential  algorithm 
based  on  parallel  shooting  is  developed 
for  solving  the  multi-point  problem.  The 
method,  which  simplifies  handling  of 
feedforward  and  feedback  reaction  kinet¬ 
ics,  is  equivalent  to  employing  a  high 
order  finite  difference  technique  with 
the  subsequent  enhanced  accuracy.  Re¬ 
sults  of  model  verification  for  uncoupled 
variables  -  salinity,  coliform,  total 
soluble  phosphorus,  and  coupled  variables 
for  nitrogen  (organic  and  ammonia)  and 
BOD-DO  for  Jamaica  Bay  are  discussed. 
References  (37  items). 


Ordonez,  J.I.  Modeling  Sediment  Deposi¬ 
tion  in  a  Tidal  River.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors  and  Coastal 
Engineering  Division  of  ASCE ,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.II,  p. 1347-1368. 

A  computer  modeling  technique  was  devel¬ 
oped  to  study  the  extent  and  depth  of 
sediment  deposits  in  tidal  rivers  down¬ 
stream  from  a  local  source  of  oversupply 
of  sediment.  The  model  describes  the 
deposits  as  one  dimensional  deltas  of 
uniform  height  moving  in  the  flow  direc¬ 
tion  according  to  the  varying  transport 
capacity  of  the  river  at  different  dis¬ 
charges  and  bed  elevations.  The  model 
incorporates  a  reorganization  of  the 
hydraulic  computations  in  the  Einstein 
Method,  for  sediment  transport  calcula¬ 
tions  in  alluvial  rivers,  to  permit  the 
determination  of  the  sediment  transport 
capacity  of  a  given  channel  with  a  given 
discharge,  when  the  depth  or  velocity  in 
the  reach  are  known.  The  new  proceudre 
does  not  require  a  knowledge  of  the  fric¬ 
tion  slope  and  is  particularly  suited  for 
the  computation  of  transport  capacities 
in  gradually  varied  unsteady  flow  where 
the  hydraulic  conditions  can  be  repre¬ 
sented  by  a  series  of  uniform  flows  dur¬ 
ing  discrete  intervals  of  time.  Refer¬ 
ences  (10  items). 


Ouellet,  Y. ,  and  Cerceau,  J.  Simulation 
of  the  Salinity  Distribution  in  the  St. 
Lawrence  Estuary  by  a  Two-Dimensional 
Mathematical  Model.  Symposium  on  Model¬ 
ing  Techniques,  2nd  Annual  Symposium  of 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p . 1249-1269 . 


Two  muaerical  models  have  been  developed, 
that  is,  a  hydrodynami cal  model  and  a 
transport  model,  the  former  one  serving 
as  support  to  the  latter  one.  It  has 
been  possible  to  obtain  a  better  repre¬ 
sentation  of  the  distribution  of  salinity 
concentration  and  to  see  the  influence  of 
the  tide  and  Coriolis  force  on  the  pene¬ 
tration  of  salt  water  in  the  estuary. 
However,  the  two-diawns lona 1  approach  has 
not  made  possible  the  differentiation  be¬ 
tween  superficial  fresh  water  flow  and 
deep  salt  water  flow,  a  most  important 
aspect  in  sedimentation  mechanisms. 
References  (19  items). 


Overland,  J.E.,  and  Myers,  V.A.  Model  of 
Hurricane  Tide  in  Cape  Fear  Estuary. 
Journal  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division,  Proc .  ASCE, 
vol.102,  No.WW4,  p.407-424,  November 
1976. 

A  quasi  one-dimens lona 1  numerical- 
hydrodynamic  model  of  storm  surge  in  the 
Cape  Fear  River,  North  Carolina,  is  for¬ 
mulated  as  an  aid  in  determining  storm 
tide  frequencies.  Separate  momentum  bal¬ 
ances  are  maintained  for  the  main  channel 
and  the  adjacent  shallows.  Input  at  the 
ocean  is  specified  from  a  hydrograph  com¬ 
puted  from  Jelesnianski ' s  storm  surge 
model,  SPLASH,  linearly  combined  with  the 
astronomical  tide.  Verification  was  made 
for  the  astronomical  tides  and  hurricanes 
Hazel,  Diane,  and  Helene.  Significant 
interaction  between  the  hurricane  surge 
and  astronomical  tide  is  indicated. 

Storm  data  indicate  that  wind  speeds  over 
the  upper  portion  of  the  estuary  should 
be  reduced  to  0.7  of  the  open  ocean 
values.  Estimation  of  storm  tide  fre¬ 
quencies  using  this  model  is  presented  in 
a  forthcoming  paper  by  the  writers.  Ref¬ 
erences  (13  items). 


Parker,  R.  A.  Spatial  Patterns  in  a  Nu¬ 
trient  Model.  ECOLOGICAL  M0DELLl;«r», 
vol.4,  No. 4,  p . 361-370 ,  May  1978.  (See 
annotation  in  Section  II.) 


Partheniades ,  E.  Unified  View  of  Wash 
Load  and  Bed  Material  Load.  Journal  of 
the  Hydraulics  Division,  Proc.  ASCE, 
vol.103,  No . HY9 ,  p.1037-1057,  September 
1977. 

The  paper  presents  a  new  generalized 
model  of  flow-sediment  interaction.  The 
behavior  of  the  wash  load  and  of  the  sus¬ 
pended  bed-material  load  can  ther  result 
as  special  cases  of  the  new  model.  The 
latter  follows  the  lines  of  Einstein's 
original  probabilistic  model  except  that 
interparticle  forces  of  mechanical  and 
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physico-chemical  nature  have  been  intro¬ 
duced  and  that  Ihe  t  low- induced  tones  till 
the  individual  grains  or  flois,  were  ds- 
k  timed  to  have  an  upper  and  lower  bound. 

It  is  shown  that  the  actual  wash  load  may 
consist  of  two  distinct  types  of  sediment 
which  may  coexist  (a)  Bed  load  function 
tor  a  limited  iange  of  flow  conditions 
whereas  above  that  range  u  behaves  as  a 
wash  load;  and  t b  >  the  other  never  has  a 
bed  load  function.  It  is  shown  that  the 
latter  consists  predominantly  of  silt 
and  clay,  i  e.,  of  sediment  finer  than 
0  0t>  mm,  a  fact  consistently  observed 
hi  alluvial  channels  References 
(II  it  ems  )  . 


Parte idge,  P  W  ,  and  Hiehhia,  C.A.  Qua¬ 
dratic  finite  Elements  in  Shallow  Water 
Problems  Journal  of  the  Hydraulics 
Division,  Proc  ASCE ,  vo 1.102,  No  HY9 , 
p  1299-MM,  September  197b. 

Two  quadratic  finite  element  models  of 
the  shallow  water  equations  are  pre¬ 
sented,  one  using  an  explicit  fourth- 
order  Nunge  Knit  a  tune  integration 
scheme,  the  other  implicit  trapezoidal 
rule  scheme.  The  models  are  applied  to 
rectangular  channel  problems  which  are 
similar  to  the  tidal  behavior  of  an  estu- 
ary.  liability,  accuiacy,  and  the  influ¬ 
ence  on  me  results  of  the  friction  and 
advective  terms  jre  covered.  Bottom 
topography  is  shown  to  influence  the 
results  by  changing  the  nature  of  the 
wave  in  the  channel  Advective  terms 
should  be  included  in  the  model  if  there 
is  significant  bottom  slope  In  real 
situations  the  model  is  started  with  the 
water  still  and  the  sue fat  e  flat,  i  .  e  , 
t he  ’cold  start  In  the  t r i c l i unless 
situation,  this  produces  spurious  wave 
forms  i elated  to  the  natural  frequencies 
of  the  .hannel  These  may  he  damped  out 
by  the  specification  of  a  high  level  if 
friction  Kelerences  (H  items) 


Pearce,  B.R.,  and  t’hr  i  s  teuton  lou  ,  l»  l*.  Ap~ 
pile  at  i  in  lor  a  Em  tie  Element  Dispersion 
Model  tor  Coastal  Waters  Proceedings, 
XVI  th  Congress  of  the  I  nt  e  rnal  i  <>na  1  As¬ 
sociation  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  l,  197S, 
vo 1  1  ,  Pape r  A4 . 

A  two-dimensional,  vertically  integrated, 
numeiiral  model  for  the  dispersion  of 
pollutants  in  coastal  areas  is  briefly 
presented.  The  finite  element  technique 
is  used,  allowing  flexibility  in  the 
description  of  geometry,  boundary  condi¬ 
tions,  sources  and  sinks;  the  velocity 
field,  dispersion  and  decay  coefficients 
may  vary  with  space  and  time.  The  model 
is  applied  to  a  large  scale  sediment 
dispersion  experiment  carried  out  in 

! 


Massacusells  Bay  hi  June  1973-  The  nec¬ 
essary  velocity  input  is  obt a ined  through 
a  finite  element  two-dimensional  circula¬ 
tion  model  run  under  the  appropriate 
meteorological  conditions.  The  disper¬ 
sion  and  decay  coefficients  and  the 
boundary  conditions  used  are  discussed. 
The  results  show  the  plume  moving  to  the 
SE,  mostly  close  to  the  shoreline.  The 
agreement  to  field  measurements  is  satis¬ 
factory.  References  (4  items). 


Pearson,  C  E . ,  and  Winter,  DF.  Computa¬ 
tion  of  Tidal  Mow  in  Well-Mixed  Estu¬ 
aries.  Journal  of  the  Hydraulics  Divi¬ 
sion,  Proc  .  ASCE,  vo 1.102,  No.HY3, 
p  J67-377,  March  1976.  (See  annotation 
i  n  Sec  t »  on  1  .  ) 


Pearson,  C . N  ,  and  Carter,  L.  The  Appli¬ 
cation  of  Simple  Mode' Is  for  l he  Predic¬ 
tion  of  Effluent  Dispersal  m  Estuaries. 
EFFLUENT  AND  WATER  TREATMENT  JOURNAL, 
vol.12.  No . 9 ,  p.472-474,  September  1972 
(See  annotation  in  Section  IV.) 


Pedersen,  F.B.  Gradually  Varying  Twc.  - 
Layer  Stratified  Plow  in  fiords  Inter¬ 
national  Symposium  on  Stratified  Flows. 
Novosibirsk  (IS  S.K.),  1972,  Paper  19 
(See  annotation  in  Section  Ill  ) 


Perrejs,  P.A.J.,  and  Karelse,  M.  A  Two- 
Dimensional  Mode]  for  Salt  inti  us  uni  in 
Estuaries  Hydrodynami is  of  Estuaries 
and  fjords;  Proceedings  of  the  9th  Liege 
Colloquium  on  Ocean  Hydrodynamics,  1971, 
p  I0  7-]2ci  • 

A  two-dimensional  laterally  integrated 
numeric jl  model  has  been  developed  to 
repiesent  the  vertical  velocity  and  sa¬ 
linity  distribution  a  1  orig  an  estuary 
The  governing  equations  which  express 
the  conservation  of  mass,  momentum  and 
salt  content,  are  solved  by  a  finite  dif¬ 
ference  method  in  combination  with  a 
sp*  t t i ng  technique  The  model  has  been 
applied  t*»  the  Delft  tidal  salinity 
flume,  which  may  be  cons  id red  as  a  two- 
dimensional  tidal  flow  c ha rac ter i st i c  for 
estuaries  such  as  the  Rotterdam  Waterway- 
By  this  application  several  assumptions 
about  the  effect  of  stratification  on  the 
vertical  diffusion  were  tested.  Pre¬ 
liminary  reults  of  the  comparison  of  com¬ 
puted  and  measured  data  will  be  shown  in 
the  paper.  References  (24  i terns  1. 


Pic  krill,  KA.  Effects  of  Boat  Wakes  on 
the  Shoreline  of  Lake  Manapoun .  NEW 
ZEALAND  ENG  I  NF.ER  INC.,  vo  1  .  3 1 ,  No  9  ,  p  1 94- 
198,  September  1978. 


Section  VI.  Modeling  and  Other  Laboratory  Experiment! 


217 


Lake  Manapouri  has  a  low  energy  wave  cli~ 
■ate  and  waves  generated  artificially  by 
boats  aay  contain  higher  energies.  The 
regular  passage  of  boats  may  Modify  the 
wave  cliaate  to  the  extent  that,  on  a  po¬ 
tentially  unstable  shoreline  such  as 
occurs  around  Manpouri,  this  nay  have 
permanent  effects  on  beach  stability. 
Manapouri  is  a  large  lake  and  the  ia- 
plications  for  beach  stability  on  lakes 
and  harbours  in  other  restricted  fetch 
situations  are  outlined.  References 
(10  items). 


Pinless,  S.J.  The  Reduction  of  Artificial 
Boundary  Reflections  in  Numerically  Mod¬ 
elled  Estuaries.  The  Institution  of 
Civil  Engineers,  Proceedings,  vol.59, 

Part  2,  p . 255-264 ,  June  1975. 

The  tidal  input  at  the  seaward  boundary 
of  a  model  of  an  estuary  is  controlled  to 
conform  to  the  existing  tidal  curves.  If 
the  model  is  used  to  investigate  the  ef¬ 
fects  of  major  physical  changes  in  the 
estuary  it  will  ignore  any  effect  these 
changes  have  on  water  levels  at  the 
model’s  boundary.  This  difficulty  can  be 
overcome  by  siting  the  model  boundary 
sufficiently  far  from  the  source  of  any 
disturbance  in  the  estuary  as  to  be  unaf¬ 
fected  by  it.  Since  observed  data  are 
not  always  available  for  input  at  a  suit¬ 
able  boundary,  a  method  has  been  devel¬ 
oped  of  computing  input  for  the  numerical 
model  f roa  observations  at  a  tide  gauge 
within  the  estuary.  This  method  of  sea¬ 
ward  extension  of  a  one-dimens lona l  nu¬ 
merical  model  is  described  together  with 
results  from  its  use.  References 
(5  items). 


Pitts,  F.H.,  and  Farmer,  R.C.  A  Three- 
Dimensional,  Time-Dependent  Model  of 
Mobile  Bay.  Final  Report.  Louisiana 
State  University,  Baton  Rouge,  Department 
of  Chemical  Engineering,  October  1976. 
444p . 

A  three-dimensional,  time-variant  mathe¬ 
matical  model  for  momentum  and  mass 
transport  in  estuaries  was  developed  and 
its  solution  implemented  on  a  digital 
computer.  The  mathematical  model  is 
based  on  state  and  conservation  equations 
applied  to  turbulent  flow  of  a  two- 
component,  incompressible  fluid  having  a 
free  surface.  Thus,  buoyancy  effects 
caused  by  density  differences  between  the 
fresh  and  salt  water,  inertia  from  the 
river  and  tidal  currents,  and  differences 
in  hydrostatic  head  are  taken  into  ac¬ 
count.  The  conservation  equations,  which 
are  partial  differential  equations,  are 
solved  numerically  by  an  explicit,  one- 
step  finite  difference  scheme  and  the 
solutions  displayed  nusieri ca  1  ly  and 


graphically.  To  teat  the  validity  of  the 
«K>del,  a  specific  estuary  for  which 
scaled  model  and  experimental  field  data 
are  available.  Mobile  Bay,  was  s iaw- 
lated.  Comparisons  of  velocity,  salinity 
and  water  level  data  show  that  the  model 
is  valid  and  a  viable  aems  of  simulating 
the  hydrodynamics  and  mass  transport  in 
means  of  simulating  the  hydrodynamics  and 
mass  transport  in  non-ideal ized  estuar¬ 
ies.  References  (50  items). 


Pollock,  T.J.,  Hinvood,  J.B.,  O'Brien, 

W.T. ,  et  si.  Calibration  Data  for  a 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p.276-283.  (See  annotation  in 
Section  VII.) 


Ponce,  V.M.,  Garcia,  J.L.,  and  Simmons, 

D.B.  Modeling  Alluvial  Channel  Bed 
Transients.  Journal  of  the  Hydraulics 
Division,  ASCE,  vol.105,  No.HY3,  p.245- 
256,  March  1979. 

A  mathematical  model  is  developed  to 
simulate  bed  transient  formation  and 
propagation  in  alluvial  channels.  The 
model  is  of  the  known-discharge  type, 
i.e.,  within  one  time  step,  the  water 
discharge  is  considered  steady.  This 
technique  allows  for  the  implicit  numeri¬ 
cal  modeling  of  bed  transient  propagation 
using  longer  time  steps  that  would  other¬ 
wise  be  possible  using  the  conventional 
sequential  routing  method.  Instability 
due  to  ill-posing  of  the  sediment  trans¬ 
port  function  is  circumvented  by  using  a 
power  relation  between  bed  material 
transport  and  mean  flow  velocity.  Errors 
in  mass  conservation  due  to  1 inearizat ion 
at  the  boundary  are  eliminated  by  using  a 
nonlinear  formulation  of  the  upstream 
boundary  condition.  References 
(10  items). 


Ponce,  V.M.,  lndlekofer,  H.,  and  Simmons, 
D.B.  Convergence  of  Implicit  Bed  Tran¬ 
sient  Models.  Journal  of  the  Hydraulics 
Division,  Proceedings,  ASCE,  vol.105, 

No . HY4 ,  p . 35 1-363,  April  1979. 

A  comprehensive  theoretical  treatment  of 
the  convergence  of  the  four-point  im¬ 
plicit  numerical  model  of  alluvial  chan¬ 
nel  bed  transients  is  presented.  The  di¬ 
mensionless  celerity  and  logarithmic 
decrement  of  the  analytical  and  numerical 
solutions  are  calculated.  Convergence 
is  tested  by  establishing  the  ratio  of 
celerities  (translation  convergence)  and 
the  ratio  of  attenuation  factors  (at¬ 
tenuation  convergence).  Two  physical  and 
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three  numerical  parameters  are  identi¬ 
fied:  the  equilibrium  flow  Froude  number, 
the  transient  flow  dimensionless  wave 
number,  the  spatial  resolution,  the 
Courant  number,  and  the  weighting  factor 
of  the  scheme.  References  (8  items). 


Prandle,  D.  A  Numerical  Model  of  the 

Southern  North  Sea  and  River  Thames.  In¬ 
stitute  of  Oceanographic  Sciences, 

Bidston  Observatory,  Birkenhead, 

Cheshire,  Report  No. A,  1974. 

The  model  simulates  the  propagation  of 
tides  and  storm  surges  in  the  southern 
North  Sea  and  River  Thames.  It  consists 
of  two  parts  dynamically  interfaced,  a 
one-dimensional  representation  of  the 
River  Thames  together  with  a  two- 
dimensional  representation  of  that  part 
of  the  North  Sea  south  of  latitude  53° 

20* ,  and  that  part  of  the  English  Channel 
east  of  the  Greenwich  meridian.  The  ob¬ 
jective  is  to  predict  tidal  elevations, 
up  to  six  hours  in  advance,  for  use  as 
input  to  the  control  program  governing 
the  operation  of  the  Thames  barrier.  The 
model  requires  the  specification  of  tidal 
elevations  along  the  seaward  boundaries; 
values  from  tidal  charts  are  used  in  the 
present  examples.  Tidal  charts  for  the 
M2  constiuent  published  by  both  the  Ad¬ 
miralty  and  the  German  naval  authorities 
are  compared  with  the  corresponding 
charts  computed  by  the  model.  For  two 
periods,  each  of  three  days  duration, 
comparisons  were  made  between  elevations 
from  the  model,  tide  gauge  recordings 
and  tidal  predictions  at  31  stations 
within  the  area.  The  periods  chosen 
were  meteorologically  quiet  and  the  re¬ 
sults  demonstrated  that,  under  these 
conditions,  the  computed  tidal  heights  in 
the  model  were  generally  within  0.35  m  of 
recordings  with  a  maximum  discrepancy  of 
0.8  m.  The  development  of  the  model  will 
include  some  refinement  as  better  obser¬ 
vational  data  become  available.  The 
eventual  mode  of  operation  is  visualized 
under  one  or  both  of  the  following  condi- 
t ions . - ( i )  as  an  independent  system  with 
boundary  conditions  specified  from  actual 
recordings  and  (ii)  as  part  of  a  system 
simulating  the  whole  of  the  North  Sea 
with  boundary  conditions  specified  from 
a  larger  model  (interactively  or 
othe  rwi se ) . 


Prandle,  D.  Storm  Surges  in  the  Southern 
North  Sea  and  River  Thames.  Proceedings 
of  the  Royal  Society  of  London,  Series  A, 
Mathematical  and  Physical  Sciences, 
vol.344,  p.509-539,  August  12,  1975. 

A  numerical  model  has  been  formulated  to 
provide  predictions  of  surge  levels  in 


the  southern  North  Sea  and  River  Thames. 
The  model  has  been  used  to  simulate  the 
diastrous  surge  of  January-Februa ry  1953. 
It  is  shown  that  the  major  surge  compo¬ 
nent  along  the  east  coast  of  England  was 
that  propagating  from  the  northern  North 
Sea,  whereas  along  the  Dutch  coast  the 
major  component  was  due  to  the  wind  ef¬ 
fect  over  the  southern  North  Sea.  During 
the  course  of  the  storm  there  was  a  large 
net  transport  of  water  southwards  through 
the  Dover  Strait.  This  residual  flow  was 
found  to  affect  the  surge  levels  at 
Southend.  An  investigation  has  been  made 
o i  the  effect  of  deploying  the  future 
Thames  Barrier  during  the  course  of  the 
storm.  At  Southend  the  amplitude  of  the 
reflected  wave  from  the  barrier  was  found 
to  be  negligible.  The  distribution  of 
energy  during  the  storm  has  been  examined 
and  a  plot  made  of  the  spatial  variation 
in  energy  dissipation  by  bed  friction. 
References  (17  items). 


Prandle,  D. ,  and  Wolf,  J.  Surge-Tide  In¬ 
teraction  in  the  Southern  North  Sea. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p. 161-185. 

Observations  of  storm  surges  in  the  River 
Thames  show  that  surge  peaks  tend  to  oc¬ 
cur  on  the  rising  tide  and  seldom,  if 
ever,  occur  on  high  tide.  This  tendency 
has  been  attributed  to  the  interaction 
between  tide  and  surge  propagation  as  de¬ 
scribed  by  the  non- linear  terms  in  the 
associated  hydrodynamic  equations.  A  re¬ 
cent  study  by  Prandle  and  Wolf  examined 
the  mechanics  of  interaction  within  the 
River  Thames  and  showed  that  an  important 
component  of  it  originates  outside  of  the 
river;  this  component  is  investigated  i  ri 
the  present  paper.  A  method  of  identify¬ 
ing  interaction  in  the  southern  North  Sea 
is  developed  involving  the  use  of  two  hy¬ 
drodynamic  numerical  models,  one  simulat¬ 
ing  tidal  propagation  and  the  other  surge 
propagation  Operating  these  models  con¬ 
currently,  the  coupling  between  tide  and 
surge  is  introduced  by  perturbation  terms 
which  represent  the  influence  in  either 
model  of  sea  levels  and  velocities  com¬ 
puted  by  the  other  This  approach  has 
been  used  to  simulate  the  pattern  of  in¬ 
teraction  which  occurred  during  the 
disastrous  storm  surge  of  10  January  to 
2  February  195 J.  It  is  shown  that  inter¬ 
action  in  the  southern  North  Sea  results 
primarily  from  the  quadratic  friction 
term,  developing  significantly  in  the 
coastal  region  off  Lowestoft  as  far  south 
as  the  Ihames  estuary  due  to  the  high 
velocities  associated  with  both  tide  and 
surge  propagation  in  that  area  Changes 
in  the  surface  elevation  of  tide  and 
surge  due  to  the  effects  of  interaction 
may  develop  rapidly  in  certain  localised 
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regions  such  as  the  Thames  estuary. 

There  may  also  be  longer  period  changes 
of  the  order  of  the  duration  of  the  storm 
due  to  a  systematic  dispalcement  of  the 
tidal  regime  References  (5  items). 


Protecting  Canal  Banks  Against  the  Effects 
of  Passing  Ships  HYDRO  DELFT ,  No. 41, 
p-2-7,  November  1975.  (See  annotation 
in  Sect  ion  V. ) 


Prych,  E.A.,  and  Haushild,  W.L.  Water 
Quality  Model  of  a  Salt-Wedge  Estuary. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE , 
San  Francisco,  California,  September  3-5, 
1975,  vol .  II ,  p  1138-1155. 

A  numerical  model  has  been  developed  and 
used  to  calculate  salinity,  temperature, 
chlorophyll  a  (phytoplankton)  concentra¬ 
tion,  biochemical  oxygen  demand,  and 
di ssol ved-oxygen  concentration  in  the 
Duwamish  River  estuary,  Washington.  In 
the  model,  the  estuary  is  divided  verti¬ 
cally  into  the  wedge  and  the  upper  layer; 
the  latter  is  divided  into  three  sublay¬ 
ers.  Longitudinally,  the  estuary  is  di¬ 
vided  into  about  35  segments;  laterally, 
the  estuary  is  assumed  to  be  homogeneous. 
The  wedge  model  is  Lagrangian,  and  the 
upper- layer  model  is  Eulenan  in  a  coor¬ 
dinate  system  that  moves  with  the  fluid 
in  the  wedge.  All  velocities  are  com¬ 
puted  using  c onservat lon-of -vo lume  equa¬ 
tions,  observed  data,  and  tide  stages. 

The  fluid-transport  processes  modeled  are 
longitudinal  advection  and  dispersion  in 
the  wedge;  entrainment  from  the  wedge  to 
the  upper  layer;  and  longitudinal  advec¬ 
tion,  vertical  advection,  and  vertical 
diffusion  in  the  upper  layer.  Riochemi- 
<al  and  other  physical  processes  that  af¬ 
fect  the  constituent  concentrations  are 
also  simulated.  The  computed  concentra¬ 
tions  agreed  reasonably  well  with  ob¬ 
served  data  References  (9  items) 


Prych,  FA.,  Haushild,  W.L.,  and  Stoner, 

I  D.  Numerical  Model  of  the  Salt -Wedge 
Reach  of  the  Duwamish  River  Estuary,  King 
County,  Washington.  U.S  Geological 
Survey  Professional  Paper  990,  197b 

A  numerical  model  of  a  salt -wedge  estuary 
developed  by  Fischer  (1974)  has  been  ex¬ 
panded  and  used  to  calculate  the  distri¬ 
butions  of  salinity,  temperature,  chloro¬ 
phyll  a  concentration,  him  hemic al  oxygen 
demand,  and  d i sso I ved-oxygen  concentra¬ 
tion  in  the  Duwamish  River  estuary,  King 
County,  Wash  With  this  model,  which  was 
calibrated  and  verified  with  observed 
data,  computed  temperatures  usually 
agreed  within  2°  Celsius  of  observed 


temperatures.  The  mode]  was  used  to  pre¬ 
dict  the  dissol ved-oxygen  concentrations 
in  the  Duwamish  River  estuary  when  the 
Renton  Treatment  Plant  sewage-effluent 
discharge  is  increased  to  its  proposed 
maximum  of  223  cubic  feet  per  second 
(6.31  cubic  meters  per  second).  The  com¬ 
puted  monthly  average  dissol ved-oxygen 
concentrations  in  the  estuary  decreased 
by  a  maximum  of  2  milligrams  per  liter 
when  compared  with  computations  for  the 
summer  of  1971,  when  the  effluent  dis¬ 
charge  averaged  37  cubic  feet  per  second 
(1.05  cubic  meters  per  second).  The  in¬ 
crease  in  effluent  discharge  is  not  ex¬ 
pected  to  cause  large  changes  in  phyto¬ 
plankton  concentrations  in  the  estuary. 
References  (53  items). 


Quetin,  B.  The  Effect  of  Wind  on  Currents 
and  Diffusion  in  Coastal  Sea  Areas. 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol. Ill,  1975,  Chap¬ 
ter  140  (p . 239 l -2400 ) .  (See  annotation 
in  Sect  ion  I .  ) 


Rdmming,  H.-G.  Numerical  Investigations 
of  the  Influence  of  Coastal  Structures 
upon  the  Dynamic  Off-Shore  Process  by 
Application  of  a  Nested  Tidal  Model. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.315-348. 

Ry  application  of  a  tidal  North  Sea  model 
with  high  resolution  in  coastal  areas, 
several  numerical  investigations  were 
carried  out  dealing  with  predictions  on 
dynamical  processes  in  off-shore  shallow- 
water  regions  as  subsequence  of  struc¬ 
tural  measures  One  of  these  investiga¬ 
tion  series  and  their  results  are  pre¬ 
sented  and  discussed.  The  subject  deals 
with  the  effect  of  the  structural  change 
of  an  existing  breakwater  and  about  the 
effect  of  a  wash-up  of  a  sand  deposit  in 
the  shoal  area  upon  the  water  levels, 
velocities,  tidal  residual  currents  and 
the  mean  transports  of  one  tidal  cycle  in 
the  off-shore  range.  The  size  of  the  in¬ 
vestigation  area  is  determined  by  the  ap¬ 
proximate  effect  in  the  remote  region. 
Here  it  must  he  ensured  that  the  boundary 
conditions  of  the  selected  part  area  ob¬ 
tained  from  the  nested  North  Sea  model 
will  not  he  influenced  by  the  structural 
changes.  The  smallest  mesh  size  of  the 
applied  model  is  51  m.  The  areas  of  a 
differing  mesh  size  are  an  interaction  to 
each  other.  In  the  course  of  the  article 
certain  technical,  practical  details  of 
the  numerical  treatment  of  the  dynamic 
processes  in  shallow  water  with  a  very 
complex  morphology  will  he  slated  so  as 
used  by  l he  author.  Numerical  models  are 
only  one  possibility  for  prognosticating 
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alteration  tendencies  after  structural 
measures  in  the  coastal  area.  Numerical 
models  have  certainly  great  advantages  in 
comparison  to  other  investigation  meth¬ 
ods,  but  they  also  have  their  limits, 
however,  which  should  not  be  misunder¬ 
stood.  The  obtained  results  must  be  par¬ 
ticularly  critical  evaluated  in  respect 
of  their  physical  importance.  The  numer¬ 
ical  invest i gat  ions  exclude  a  simulta¬ 
neous  assertion  about  a  possible  trans¬ 
port  of  solids  since  it  was  started  from 
an  unchangeable  morphology  apart  from 
structural  measures  given  into  the  model. 
Therefore,  only  forecasting  for  short 
periods  of  time  will  be  possible.  Long¬ 
time  approximations  with  the  aid  of  nu¬ 
merically  determined  residual  currents 
and  their  alterations  are  only  condi¬ 
tionally  permissible.  References 
(12  items). 


Read,  A.L.  Hydraulic  Aspects  of  the  West 
Lakes  Development.  Civil  Engineering 
Transactions,  The  Institution  of  Engi¬ 
neers,  Australia,  vol.CElS,  Nos.l&2, 
p. 1  1-13,  26,  19  73.  (See  annotation  in 
Section  III.) 


Ree,  W.J.  van  de,  and  Schaap,  H.Y.  Mea¬ 
sured  Contributions  of  the  Terms  of  the 
Vertically  Integrated  Hydrodynamic  Equa¬ 
tions.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.il, 
p . 1237- 1 248 . 

In  engineering  studies  for  the  Delta 
project,  two-dimensional  tidal  computa¬ 
tions  are  used  in  conjunction  with  hy¬ 
draulic  models  for  the  prediction  of  tide 
levels  and  currents  in  the  estuaries  of 
the  Rhine  and  Scheldt  and  adjacent  sec¬ 
tions  of  the  Southern  North  Sea.  A  de¬ 
tailed  field  survey  of  tide  levels  and 
currents  near  Goeree,  which  was  made  to 
assess  changes  in  tide  levels  and  cur¬ 
rents  as  a  result  of  the  closure  of  one 
of  the  branches  of  the  Rhine  estuary, 
made  it  possible  to  compute  the  time  his¬ 
tories  of  all  terms  of  the  momentum  equa¬ 
tion  at  a  few  Locations.  During  the  sur¬ 
vey,  simultaneous  current  measurements 
were  made  at  16  stations  over  a  13-hour 
period.  The  velocities  and  directions 
were  measured  in  the  vertical  at  several 
locations.  From  this  data  the 
vert i ca 1 ly-averaged  velocities  and  direc¬ 
tions  were  computed.  In  addition,  at  a 
large  number  of  stations  the  tide  levels 
were  measured.  Also,  float  measurements 
were  made.  From  the  analysis  of  this 
data  it  can  be  concluded  that  in  hydrau¬ 
lic  models  of  areas  with  flow  conditions 
similar  to  those  investigated,  and  at  the 


same  latitude,  the  effect  of  the  earth’s 
rotation  should  be  simulated.  If  two- 
dimensional  tidal  computations  of  such 
areas  are  made,  the  advection  terms 
should  not  be  neglected  in  the  computa¬ 
tion,  as  the  contribution  of  these  terms 
is  significant  in  the  determi nat i on  of 
the  flow  field.  References  (2  items) , 


Rees,  A.J.  van.  Experimental  Results  on 
Exchange  Coefficients  for  Non-homogeneous 
Flow.  Delft  Hydraulics  Laboratory  Pub¬ 
lication  No. 150,  November  1975.  Same 
in:  Proceedings,  XVIth  Congress  of  the 

International  Association  for  Hydraulic 
Research,  Sao  Paulo,  brazil,  July  27  to 
August  1,  1975,  vol.3,  Paper  C36. 

To  get  an  insight  into  the  salinity  in¬ 
trusion  phenomena  in  the  Rotterdam  Water¬ 
way  Estuary,  a  research  program  on  dens¬ 
ity  currents  is  being  carried  out  m  a 
tidal  flume.  Data  from  a  series  of  tests 
have  been  evaluated  on  the  basis  of  a 
two-dimensional  analysis,  applied  for 
control  volumes  in  a  detailed  sampling 
system.  As  a  result,  the  distribution  of 
the  turbulent  exchange  of  mass  and  momen¬ 
tum  could  he  determined.  These  quanti¬ 
ties  have  been  analyzed  in  detail  on  the 
basis  of  some  relevant  theories,  e.g., 
diffusion  and  mixing  length  theories. 
Attempts  have  been  made  to  correlate  the 
physical  quantities  used  in  these  theo¬ 
ries  with  parameters  related  to  the  geom¬ 
etry  and  the  flow  conditions.  References 
(5  items). 


Reichard,  R.P.,  and  Clikkol,  B.  Applica¬ 
tion  of  a  Finite  Element  Hydrodynamic 
Model  to  the  Great  Bay  Estuary  System, 

New  Hampshire,  U.S.A.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceedings  of  the 
9th  Liege  Colloquium  on  Ocean  Hydrody¬ 
namics,  1977,  p.349-372. 

A  vertically  integrated,  one  layer,  hy¬ 
drodynamic  model  developed  by  Connor  and 
Wang  for  Massachusetts  Bay  has  been 
adapted  to  the  Great  Bay  Estuary,  New 
Hampshire.  This  finite  element  model  was 
found  to  he  well  suited  to  the  complexi¬ 
ties  of  the  estuary.  Initial  model  de¬ 
velopment  and  testing  was  carried  out. 

The  bottom  friction  coefficient  was  the 
dominant  parameter  in  the  calibration 
process.  A  method  for  selection  of  the 
bottom  friction  coefficient  in  the  cali¬ 
bration  process  was  developed.  Eddy  vis¬ 
cosity  terms,  which  primarily  act  as  nu¬ 
merical  damping,  were  included.  The 
model  was  calibrated  using  an  extensive 
set  of  tidal  sea  level  and  current  data 
recently  collected  by  the  University  of 
New  Hampshire  and  the  National  Ocean 
Survey  (NOS).  The  data  sets  used  in 
the  calibration  and  validation  process 
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include  sea  level  data  used  to  specify 
open  boundary  conditions  in  the  model. 
Validation  results  show  good  agreement 
between  tidal  elevation  measurements  and 
model  predictions.  Predicted  currents 
have  a  different  scale  of  resolution  than 
the  current  measurements,  making  direct 
comparisons  difficult  to  interpret.  A 
program  for  processing  current  data  to 
make  more  meaningful  comparisons  is  pre¬ 
sented  briefly.  References  (9  items). 


Reid,  R.O.,  and  Whitaker,  R.E.  Wind- 
Driven  Flow  of  Water  Influenced  by  a 
Canopy.  Journal  of  the  Waterways,  Har¬ 
bors  and  Coastal  Engineering  Division, 
Proc.  ASCE,  vol.102,  No.WWl,  p. 61-77, 
February  1976.  (See  annotation  in  Sec¬ 
tion  I.) 


Richey,  E.P.,  and  Nece,  R.E.  Flushing  and 
Nixing  Characteristics,  East  Bay  Small 
Boat  Basin.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 50, 

July  1977. 

The  objective  of  the  model  study  is  to 
assess  the  flushing  and  mixing  character¬ 
istics  of  alternative  plans  and  design 
recommendations  for  the  proposed  East  Bay 
marina  with  the  end  point  being  an  input 
to  the  assessment  of  the  water  quality 
parameters  within  the  marina  and  the 
adjacent  waters.  The  pertinent  scales  in 
the  model  are:  Horizontal  1  to  480;  Ver¬ 
tical,  l  to  48;  Velocity,  1  to  -JUS;  Time, 

1  to  =  69.28;  Tidal  period  in  model 

10.76  minutes.  The  drogue  measurements 
were  used  to  verify  currents  in  the 
model.  The  effect  of  the  shoal  water  off 
Ellis  Creek  was  duplicated  by  building 
up  a  ridge  in  the  model  until  representa¬ 
tive  current  patterns  developed.  List  of 
References  (15  items). 


Ri j kswaterst aat ,  Delft  University  of  Tech¬ 
nology,  and  Delft  Hydraulics  Laboratory, 
The  Netherlands.  Salt  Distribution  in 
Estuaries;  Proceedings  of  a  Seminar  held 
in  1974,  by  authors  of  Ri j kswaterstaat , 
Delft  University  of  Technology,  and  Delft 
Hydraulics  Laboratory,  The  Hague,  The 
Netherlands.  Rij kswaterstaat  Communica¬ 
tions  No. 26  and  Delft  Hydraulics  Labora¬ 
tory  Publication  No. 169,  1976.  (See 
annotation  in  Section  III.) 


Robinson,  I.S.  Tidal  Response  of  a  Wedge- 
Shaped  Estuary  to  the  Installation  of  a 
Tidal  Power  Barrage:  A  Simplified  Ap¬ 
proach.  INSTITUTION  OF  CIVIL  ENGINEERS, 


PROCEEDINGS,  Part  2,  vol.65,  p.773-790, 
December  1978. 

A  linear,  frictionless  analytic  model  of 
single  frequency  tidal  oscillations  in  a 
wedge-shaped  estuary  (having  depth  and 
width  decreasing  linearly  to  the  head)  is 
presented  and  applied  to  the  Bristol 
Channel.  It  is  shown  that  the  introduc¬ 
tion  of  a  solid  or  permeable  barrage  can 
be  modelled  and  an  expression  can  be  ob¬ 
tained  for  the  power  available  from  a 
particular  barrier  design.  This  enables 
a  first  approximation  to  the  optimum  de¬ 
sign  of  barrier  flow  characteristics  to 
be  obtained  by  analysis  rather  than  by 
costly  numerical  modelling  experiments. 

It  is  shown  how  the  model  can  also  be 
used  to  calculate  gap  velocities  during 
the  closure  of  the  barrage  at  the  time  of 
construction.  References  (13  items). 


Runchal,  A.K.  Numerical  Model  for  Storm 
Surge  and  Tidal  Run-Up  Studies.  Sympo¬ 
sium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE,  San 
Francisco,  California,  September  3-5 , 
1975,  vol.II,  p. 1516-1534 . 

The  mathematical  and  numerical  basis  of  a 
computational  model  developed  for  study 
of  run-up  and  draw-down  on  tidal  flats  is 
described  herein.  The  model  is  based 
upon  the  ’'shallow  water"  theory  and  ac¬ 
counts  for  the  presence  of  Coriolis 
force,  basin  friction,  wind  stresses  and 
pressure  gradients.  The  mathematical 
model  is  pseudo-two-dimensional  in  nature 
in  that  the  gradients  of  the  variables 
are  assumed  negligible  in  a  direction 
normal  to  that  of  the  main  concern;  the 
resulting  algorithm  is  especially  effi¬ 
cient  and  economical.  Unlike  many  other 
numerical  algorithms  the  present  one  is 
found  to  be  especially  suited  for  pre¬ 
serving  the  characteristic  wave  speeds 
and  amplitudes  of  the  solution.  It  has 
been  tested  with  a  number  of  trial  prob¬ 
lems  and  found  to  provide  results  which 
accord  well  with  the  available  approxi¬ 
mate  or  analytic  solutions.  References 
(10  items). 


Sager,  G.  Spatial  Interpolation  of  Tidal 
Streams  (Flachenhafte  Interpolation  bei 
Gezei tenstromen) .  British  Library  Lend¬ 
ing  Division,  RTS  10485,  January  1977. 

Arising  from  the  importance  of  tidal 
streams  for  navigation  different  formulae 
are  developed  for  the  spatial  interpola¬ 
tion  of  stream  velocities  and  directions. 
The  results  obtained  from  the  different 
methods  are  compared  for  the  critical  ex¬ 
ample  of  the  area  south  of  Portland  Bill, 
The  natural  distribution  of  stream  data 
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in  this  area  is  available  from  earlier 
invest igat ions  by  the  author  and  is  used 
for  the  evaluation  of  the  formulae  in 
this  rather  unfavourable  case.  Refer¬ 
ences  (5  items). 


Sager,  R.A.,  and  Seabergh,  W.C.  Modeling 
Sediment  Movement  for  Masonboro  Inlet. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE , 
San  Francisco,  California,  September  3-5, 
1975,  vol. I,  p.27-293. 

As  part  of  a  U.S.  Army  Corps  of  Engineers 
research  program,  the  General  Investiga¬ 
tion  of  Tidal  Inlets,  a  study  of  Mason¬ 
boro  Inlet  is  being  conducted  in  a  dis¬ 
torted  scale,  fixed-bed  model  at  the  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion  in  Vicksburg,  Mississippi.  The 
study  involves  an  examination  of  fixed- 
bed  modeling  techniques  for  inlets.  One 
phase  of  the  Masonboro  Inlet  study  is  to 
determine  methods  of  simulating  sand 
movement  in  and  around  the  inlet.  Effec¬ 
tive  procedures  for  predicting  sand  move¬ 
ment  would  provide  a  valuable  aid  in  con¬ 
sidering  the  effects  of  planned  improve¬ 
ments  to  an  inlet.  Masonboro  Inlet  is  a 
naturally  occurring  entrance  through  a 
sandy  barrier  beach  along  the  North  Caro¬ 
lina  coast.  It  has  a  single  weic-type 
jetty  constructed  in  1965-1966  with  a 
deposition  basin  dredged  adjacent  to  the 
weir  and  a  navigation  channel  dredged 
through  the  ocean  bar.  The  project  func¬ 
tioned  effectively  for  a  year,  then  the 
channel  relocated  near  the  jetty  and  cut 
through  the  deposition  basin.  In  1969, 
velocities,  tidal  heights,  and  other  data 
were  collected  from  the  prototype  in 
order  to  verify  a  fixed-bed  model.  After 
hydraulic  ver i f icat ion ,  the  model  was 
verified  for  shoaling  patterns.  The 
shoaling  verification  involved  a  trial- 
and-error  process  of  finding  the  right 
material,  wave  climate,  and  hydraulic 
conditions  to  reproduce  the  shoaling 
trends  for  a  2-yr  period  in  the  proto¬ 
type.  The  shoaling  trends  were  verified 
for  the  1969-1971  period  using  a  light¬ 
weight  plastic  cube,  3  mm  on  a  side,  and 
with  a  specific  gravity  of  ..18.  After 
verification  the  model  bed  was  molded  to 
conform  to  the  1964  preproject  conditions 
and  a  test  was  made  to  see  if  the  model 
would  predict  the  shoaling  trends  that 
occurred  in  the  prototype  after  construc¬ 
tion  of  the  project.  Results  of  the 
model  tests  compared  to  prototype  data 
showed  a  good  agreement  between  the  model 
and  prototype.  References  (7  items). 

Sager,  R.A.,  and  Seabergh,  W.C.  Physical 
Model  Simulation  of  the  Hydraulics  of 
Masonboro  Inlet,  North  Carolina.  U.S. 


Army  Corps  of  Engineers,  General  Investi¬ 
gation  of  Tidal  Inlets,  GITI  Report  15, 
November  1977. 

The  report  is  part  of  the  General  Inves¬ 
tigation  of  Tidal  Inlets  'Inlet  Hydraulic 
Study.'  The  study  involves  the  investi¬ 
gation  of  the  tide-  and  wave-generated 
flow  regime  and  water-level  fluctuations 
in  the  vicinity  of  coastal  inlets. 
Masonboro  Inlet  was  selected  as  an  inlet 
to  be  used  in  determining  the  usefulness 
and  reliability  of  physical  and  mathemat¬ 
ical  models  in  predicting  hydraulic  char¬ 
acteristics  of  inlet/bay  systems.  The 
report  presents  results  obtained  from  the 
physical  model  study.  The  Masonboro  In¬ 
let  fixed-bed  model,  constructed  to 
scales  of  1:300  horizontally  and  1:60 
vertically,  reproduced  an  area  extending 
to  the  -45  ft  contour  in  the  Atlantic 
Ocean  and  to  the  nodal  points  in  each  in¬ 
terior  channpl.  The  wetlands  were  accu¬ 
rately  reproduced  near  the  inlet;  but 
those  areas  farther  bayward,  being  rela¬ 
tively  flat,  were  reproduced  schemati¬ 
cally  and  artificially  bent  into  the  re¬ 
search  flume  to  provide  storage  for  the 
tidal  prism.  The  model  was  equipped  with 
appui lenances  necessary  for  accurate  re¬ 
production  and  measurement  of  tides, 
tidal  currents,  waves,  and  other  signifi¬ 
cant  prototype  phenomena.  Model  verifi¬ 
cation  tests  assured  that  the  model  hy¬ 
draulic  regimen  was  in  satisfactory 
agreement  with  that  of  the  prototype. 

Five  velocity  ranges  with  three  stations 
at  each  range  were  verified  in  the  model 
(readings  were  taken  at  three  depths  at 
each  station);  and  seven  tidal  elevation 
gages  in  the  ocean  and  bay  were  also 
veri f ied . 


Salas,  H.J.,  and  Thomann,  R.V.  A  Steady- 
State  Phytoplankton  Model  of  Chesapeake 
Bay.  JOURNAL,  Water  Pollution  Control 
Federation,  vol. 50,  No. 12,  p.2752-2770, 
December  1978.  (See  annotation  in 
Sect  ion  I  .  ) 

Sanmugana than ,  K. ,  and  Abernethy,  C.L.  A 
Mathematical  Model  to  Predict  Long  Term 
Salinity  Intrusion  in  Estuaries.  Re¬ 
print  from  Proceedings  Second  World  Con¬ 
gress,  International  Water  Resources 
Association,  New  Delhi,  vol. Ill,  p.313- 
324,  December  1975.  (See  annotation  in 
Section  III.) 


Schaffranek,  R.W.,  and  Baltzer,  R.A.  Com¬ 
piling  Bathymetry  for  Flow  Simulation 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the  Wa¬ 
terways,  Harbors  and  Coastal  Engineering 
Division  of  ASCE,  San  Francisco,  Califor¬ 
nia,  vol.  M  ,  September  3-5,  1975,  p.1329- 
1346.  (See  annotation  in  Section  VII.) 
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Schofield,  W.R.,  and  Krutchkoff,  R.C.  De¬ 
terministic  Model  of  Dynamic  Eutrophic 
Estuary.  Journal  of  Environmental  Engi¬ 
neering  Division,  Proc.  ASCE,  vo 1.100, 

No . EE4 ,  p.979-996,  August  1974.  (See 
annotation  in  Section  I.) 


Schubel,  J.R.,  and  Carter,  H-H.  Suspended 
Sediment  Budget  for  Chesapeake  Bay. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.48-62. 
(See  annotation  in  Section  II.) 


Schofield,  W.R.,  and  Krutchkoff,  R.C.  Sto¬ 
chastic  Model  of  Dynamic  Eutrophic  Estu¬ 
ary.  Journal  of  the  Environmental  Engi¬ 
neering  Division,  Proc.  ASCE,  No.E£3, 
p.613-628,  June  1974. 

A  stochastic  model  for  a  one-dimensional 
estuary  has  been  formulated.  It  was 
found  that  with  the  addition  of  a  single 
new  parameter,  a  stochastic  model  can  be 
built  from  its  deterministic  counterpart. 
The  derivation  was  sufficiently  general 
to  permit  any  number  of  components  and 
any  reasonable  system  configuration  to  be 
handled.  All  system  parameters,  condi¬ 
tions,  and  forcing  functions  could  be 
continuous  functions  of  time  (not  just 
tidal  phase),  position,  and  if  necessary, 
other  factors.  Due  to  space  limitations 
the  deterministic  model  used  could  not  be 
analyzed  but  will  be  presented  later  in  a 
second  article.  The  Potomac  estuary  was 
modeled  for  the  period  January-October 
1969.  Measured  and  predicted  concentra¬ 
tions  were  compared  in  their  means  and 
in  the  distributions  with  good  agreement. 
The  use  of  this  model  for  modeling  other 
estuaries  is  recommended.  References 
(23  items). 


Schrader,  H.,  Mortenson,  P. ,  and  Dahl- 
Madsen,  K.I.  Mathematical  Modelling  of 
Thermal  Pollution  in  an  Estuary.  Pro¬ 
ceedings,  XVlth  Congress  of  the  Inter¬ 
national  Association  for  Hydraulic  Re¬ 
search,  Sao  Paulo,  Brazil,  July  27  to 
August  I,  1975,  vol.4,  Paper  D23. 

Power  plants  with  once-through  cooling 
water  system  situated  at  estuaries  may 
give  rise  to  a  permenent  build-up  of  ex¬ 
cess  temperatures  throughout  the  estuary. 
Planning  of  the  layout  of  the  cooling 
water  system  requires  reliable  predic¬ 
tions  of  recirculation  and  biological  im¬ 
pact  on  the  aquatic  environment  as  a  con¬ 
sequence  of  increased  temperatures.  Seg¬ 
mented  mathematical  models  based  on  mea¬ 
surements  undertaken  in  the  prototytpe 
are  found  to  be  an  extremely  useful  tool 
for  the  hydraulic  as  well  as  the  environ¬ 
mental  engineer.  As  an  example,  a  one¬ 
dimensional  model  for  prediction  of  ex¬ 
cess  temperatures  and  primary  production 
is  treated,  and  results  from  an  investi¬ 
gation  of  a  Danish  estuary  are  presented. 
References  (3  items). 


Seaburgh,  W.C.  Simulation  of  Sediment 
Movement  for  Masonboro  Inlet,  North 
Carolina.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p- 111—127. 

Paper  presented  at  the  Second  Interna¬ 
tional  Estuarine  Research  Conference, 
held  by  the  U.S.  Estuarine  Research  Fed¬ 
eration  at  Myrtle  Beach,  South  Carolina, 
15-17  October  1973.  Under  a  Corps  of  En¬ 
gineers  research  program,  the  General  In¬ 
vestigation  of  Tidal  Inlets,  a  fixed-bed 
model  study  of  the  inlet  is  under  way. 
This  model  had  a  dual  purpose:  first,  it 
would  be  a  design  tool  to  find  solutions 
to  problems  at  the  inlet;  second,  it 
would  be  an  investigative  tool,  used  to 
determine  whether  a  model  could  find  the 
causes  of  the  problem  at  the  inlet  and 
whether  a  model  study  could  have  aided  in 
the  prevention  of  the  shifting  channel. 

As  a  part  of  the  program  to  meet  these 
purposes,  sediment  movement  on  the  bar 
and  near  the  inlet  was  simulated.  The 
model  was  constructed  to  a  horizontal 
scale  of  1:300  and  a  vertical  scale  of 
1:60.  Prototype  velocity  and  tidal 
height  at  the  inlet  were  measured.  In  a 
process  called  "ver i f i cat  ion ,"  the  model 
was  adjusted  by  trial  and  error  to  repro¬ 
duce  those  data.  The  hydraulic  verifica¬ 
tion  indicated  that  the  vertical  and 
horizontal  water  measurements  were  in 
agreement  with  the  prototype  and  that  the 
velocity  distributions  of  the  prototype 
were  reproduced  in  the  model . 


Seabergh,  W.C.,  and  Mason,  C.  Masonboro 
Inlet  Fixed-Bed  Model  Evaluation.  Sym¬ 
posium  on  Modeling  Techniques,  2nd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE,  San 
Francisco,  California,  September  3-5, 
1975,  vol.l,  p . 294-314 . 

An  evaluation  of  state-of-the-art  tidal 
inlet  hydraulic  model  procedures  was  per¬ 
formed  by  the  Coastal  Engineering  Re¬ 
search  Center  and  the  Waterways  Experi¬ 
ment  Station  (WES)  to  determine  the  use¬ 
fulness  and  reliability  of  a  physical 
model  to  accurately  predict  the  hydraulic 
characteristics  of  an  inlet-bay  system. 
Masonboro  Inlet,  a  single-jettied  inlet 
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oil  the  North  l'.i  ro  I  i  id  coast  was  selected 
as  the  prototype.  The  Musouboro  Intel 
total  inoitel  was  constructed  at  WHS  to 
scales  ol  t :  $00  horizontally  and  l:bU 
vertically.  Model  calibration  tests  as¬ 
sured  that  the  model  tidal  heights  and 
c«*  loci  ties  were  in  agreement  with  those 
of  the  prototype  ?9t>9  conditions.  lo 
evaluate*  the  model's  predictive  capabil¬ 
ity  under  different  conditions  an  addi¬ 
tional  set  ot  hydraulic  data  was  col- 
letted  in  July  1974,  after  the  inlet 
thalweg  had  migrated  further  northward 
against  the  jetty.  Tidal  heights,  ve¬ 
locities,  and  surface  flow  patterns  using 
dye  streaks  were  obtained  in  the  proto¬ 
type.  The  model  was  remolded  to  the  1974 
bathymetry,  and  data  were  collected  at 
identical  locations  as  in  the  prototype. 
Using  the  same  roughness  di st r i hut  ion  as 
the  verified  1969  condition,  velocity  and 
tides  were  shifted  one-half  hour  due  to 
too  much  roughness  at  the  entrance  be¬ 
cause  of  the  narrower  hut  deeper  cross 
section.  Model  bay  tide  ranges  were  11% 
less  than  the  prototype  and  velocities 
averaged  0.6  ft/sec  different  than  proto¬ 
type,  although  the  average  difference  in 
maximum  velocities  was  only  0.1  ft/sec. 
Model  dye  streak  patterns  showed  good 
agreement  with  the  prototype  when  wind 
waves  were  reproduced,  better  than  a  non¬ 
wave  condition.  Also  wave  reproduction 
improved  model -prototype  velocity  com¬ 
parisons  at  the  inlet  entrance.  Refer¬ 
ences  (3  items). 


Shankar,  N.J.  Influence  of  Tidal  Inlets 
on  Salinity  in  Kstnaries.  Journal  of 
the  Waterways,  Harbors  and  Coastal  Kngi- 
neering  Division,  Proc.  AS OK ,  vo 1.101, 
No.WV4.  p.  169-383,  November  1975. 

The  paper  outlines  mathematical  hydrody¬ 
namic  and  salinity  transport  models  ap¬ 
plicable  to  the  analysis  of  the  effects 
of  tidal  inlets  on  shallow  irregulaiiy 
shaped  estuaries  typical  of  the  Gulf 
Coast  of  the  United  States  of  America. 

The  practical  utility  of  these  models  has 
been  deve loped  and  demonstrated  for  the 
simulation  of  salinity  distributions 
under  we  11 -mixed  water  conditions  for  two 
estuaries  on  the  Gulf  Coast.  Specifi¬ 
cally,  Matagorda  Bay,  Texas,  is  used  to 
verify  the  salinity  distribution  model. 
Comparison  between  the  computed  concen¬ 
trations  and  ground  truth  data  is  found 
to  te  excellent.  Galveston  Bay,  Texas, 
is  used  to  demonstrate  the  effects  of  a 
tidal  inlet  on  salinity  distribution. 
Comparison  with  the  existing  data  indi¬ 
cates  good  qualitative  agreement.  The 
effects  of  tidal  inlet  are  found  to  be 
mainly  localized  for  the  case  considered. 
References  (21  items). 


Shankar,  N.J,  and  Narayanan,  M.  Con¬ 
servative*'  Transport  Models  for  Shallow 
Estuaries.  In:  Proceed  i  rigs ,  Forty- 
Fourth  Annual  Research  Session,  Chandi¬ 
garh,  29  January  -  I  February  1975, 

Volume  il  -  Hydraulics.  Central  Board 
of  Irrigation  and  Power  (India  I,  Publica¬ 
tion  No. 123,  January  1975,  p. I  $4-144. 

This  paper  describes  two-dimensional 
mat  hemal i c a  1  models  for  the  simulation  of 
short-term  and  long-term  variations  ol 
c  one en  t rat i on  s  of  a  conservative  constit¬ 
uent  in  a  well -mixed  shallow  estuary. 

The  application  of  the  short-term  trans¬ 
port  model  i s  demonstrated  for  slug  and 
continuous  releases  of  conservative  mate¬ 
rial  in  Matagorda  Kay,  Texas.  The  sensi¬ 
tivity  of  Lhe  short-term  transport  model 
to  vaying  magnitudes  of  dispersion  coef¬ 
ficient  is  also  presented.  The  Long-term 
model  is  also  applied  to  Matagorda  Bay 
for  simulating  salinity  distribution  in 
the  bay.  The  computed  distribution  is 
compared  with  the  prototype  measurements 
and  l  lie  agreement  is  found  to  be  excel¬ 
lent.  References  (13  items). 


Shear  in,  K.K.,  ami  Mac hemeh l ,  J.L.  River 
Delta  Computer  Simulation  Model 
(SIMUDF.l.T)  .  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Division 
of  ASCK ,  San  Francisco,  California,  Sep¬ 
tember  3-5,  1975,  vol-l,  p. 240-253. 

Bonhuin-Ca  rter  and  Sutherland  (1908)  pub¬ 
lished  DK1.T  AS  I M  ,  a  FORTRAN  |\  progmm 
which  simulates  the  formulation  of  a 
subaqueous  delta  where  a  fresh  water 
stream  discharges  into  .*  saline  basin, 
but  which  was  not  designed  to  model  a 
real  system.  SJMCDE1.T  is  a  significant 
modification  of  DELTAS 1M  which  includes 
the  effects  of  tiles  and  longshore  trans¬ 
port  and  is  intended  to  investigate  and 
predict  the  growth  of  real  deltas.  The 
depth  of  fresh  water  is  modeled  as  a  sine 
wave  with  amplitude  of  one  ha  I t  the  tidal 
rangt  and  period  of  one  tidal  cycle.  The 
cycle  is  partitioned  and  the  discharge 
evaluated  at  the  midpoint  of  each  subin- 
tervai;  the  sum  is  taken  over  one  tidal 
cycle  and  used  as  the  unit  of  sediment 
discharge.  The  longshore  transport  is 
described  hy  a  Gaussian  distribution  with 
mean  of  one  half  the  distance  from  the 
shoreline  to  the  breaker  line.  The  frac¬ 
tion  of  the  deposited  sediment  to  be 
transported  is  calculated  from  the  ordi¬ 
nate  of  the  normal  curve;  appropriate 
shifts  of  sediment  are  made  at  the  end  of 
each  interval  of  deposition.  The  func¬ 
tions  used  to  describe  the  tides  and  the 
longshore  transport  were*  assumed  as  ex¬ 
amples  for  modeling.  Other  functions 
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more  descriptive  of  a  given  situation 
could  be  substituted  and  treated  by  the 
same  methods.  References  (5  items). 


Sherk,  J.A.,  Jr.,  O'Connor,  J.M.,  and 
Neumann,  D.A.  Effects  of  Suspended 
Solids  on  Selected  Estuarine  Plankton. 
U.S.  Army  Coastal  Engineering  Research 
Center,  Miscellaneous  Report  No. 76-1, 
January  1976.  (See  annotation  in  Sec¬ 
tion  II.) 


Sherk,  J.A. ,  O'Connor, J.M. ,  Neumann,  D.A. , 
et  al.  Effects  of  Suspended  and  Depos¬ 
ited  Sediments  on  Estuarine  Organisms  - 
Phase  II.  University  of  Maryland, 
C.B.L.  Ref.  No. 74-20,  March  1974.  NTIS 
Report  AD  A011  372.  (See  annotation  in 
Section  II.) 


Shindala,  A.,  Zitta,  V.L.,  and  Corey,  M.W. 
Water  Quality  Models  for  the  Pascagoula 
River  Basin;  II:  Tidal  Estuaries.  En¬ 
gineering  and  Industrial  Research  Sta¬ 
tion,  Mississippi  State  University,  May 
1973. 

A  two-dimensional,  vertically  well  mixed, 
steady-state,  intertidal  model  was  devel¬ 
oped  to  describe  the  distribution  of  con¬ 
servative  and  non-conservative  substances 
within  the  estuarine  system  of  the  Pasca¬ 
goula  River  Basin.  The  model  was  applied 
to  define  the  concentrations  of  chloride, 
carbonaceous  BOD,  nitrogen  and  dissolved 
oxygen.  The  complex  geometry  of  the  sys¬ 
tem  cotipled  with  the  desire  to  develop 
a  model  that  best  describes  the  phenome¬ 
non  which  takes  place  in  a  natural  water 
system  and  still  provides  maximum  flexi¬ 
bility  and  minimum  input  requirements 
necessitated  the  selection  of  the  two- 
dimensional  model.  Field  data  from  two 
independent  surveys  were  used  to  verify 
the  model.  The  Surveillance  and  Analysis 
Division,  U.S.  Envrionmental  Protection 
Agency,  Region  IV,  collected  field  data, 
mainly  on  the  Escatawpa  Estuary,  during 
the  months  of  July  and  August  1972.  In 
addition  another  extensive  survey  was 
conducted  by  the  Jackson  Office,  U.S. 
Geological  Survey,  Water  Resources  Divi¬ 
sion  during  the  months  of  August  and  Sep¬ 
tember  1972.  The  model  was  applied  to 
assess  present  water  quality  conditions 
and  project  the  effect  of  future  munici¬ 
pal  and  industrial  loads  on  the  oxygen 
balance  within  the  estuarine  system. 
Wastewater  loadings  that  meet  the  water 
quality  criteria  for  dissolved  oxygen  of 
the  receiving  streams  were  assigned. 
References  (5  items). 


Sibert,  J. ,  and  Parker,  R.R.  Effect  of 
Pulpmill  Effluent  on  Dissolved  Oxygen  in 


a  Stratified  Estuary--II.  Numerical 
Model.  WATER  RESEARCH,  vol.7,  No. 4, 
p.515-523,  April  1973.  (See  annotation 
in  Section  IV . ) 


Silvio,  G.D.  Calibration  of  a  Mathemati¬ 
cal  Model  for  the  Stratified  Salt  Intru¬ 
sion  in  Tidal  River  Mouths.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.3,  Paper  C33.  (See  annotation  in 
Section  III.) 


Simmons,  H.B.,  and  Herrmann,  F.A. ,  Jr. 
Effects  of  Proposed  Second  Entrance  on 
the  Flushing  Characteristics  of  San  Diego 
Bay,  California.  Food  and  Agriculture 
Organization  of  the  United  Nations,  Tech¬ 
nical  Conference  on  Marine  Pollution  and 
Its  Effects  on  Living  Resources  and  Fish¬ 
ing,  Rome,  Italy,  9-18  December  1970. 

FIR:  MP/70/E- 103 ,  14  November  1970. 

Since  the  extent  to  which  a  second  en¬ 
trance  would  increase  the  flushing  rate 
of  San  Diego  Bay  would  constitute  a  ma¬ 
jor  consideration  in  evaluating  the  over¬ 
all  benefits  of  a  second  entrance,  and 
since  these  effects  could  not  be  computed 
reliably  by  available  analytical  methods, 
it  was  deicided  to  construct  a  suitable 
physical  hydraulic  model  of  the  bay  in 
which  the  several  suggested  locations  for 
a  second  entrance  could  be  tested  and  the 
effects  of  each  location  on  hydraulic  and 
flushing  characteristics  of  the  bay  could 
be  investigated  in  detail.  The  model  was 
constructed  to  linear  scale  ratios,  model 
to  prototype,  of  1:500  horizontally  and 
1:100  vertically. 


Smith,  B.N.  The  Role  of  Sea  Grasses  and 
Benthic  Algae  in  the  Geochemistry  of 
Trace  Metals  in  Texas  Esturies.  Texas 
University,  Department  of  Botany,  October 
1974.  (See  annotation  in  Section  II.) 


Smith,  R.  Coriolis,  Curvature  and  Buoy¬ 
ancy  Effects  upon  Dispersion  in  a  Narrow 
Channel.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col- 
loqium  on  Ocean  Hydrodynamics,  1977, 
p. 217-232-  (See  annotation  in  Sec¬ 
tion  IV.) 


Spalding,  D.B.  Heat  and  Mass  Transfer  in 
Rivers,  Bays,  Lakes  and  Estuaries.  Im¬ 
perial  College  of  Science  &  Technology, 
London,  Mechanical  Engineering  Depart¬ 
ment,  Heat  Transfer  Section,  HTS/76/7, 
April  1976. 
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The  physical  processes  and  mathematical 
problems  associated  with  the  title  sub¬ 
ject  are  reviewed.  It  is  asserted  that, 
although  means  exist  for  solving  even  the 
most  complex  three-dimensional  and  Lime- 
dependent  problems,  their  expense  is  cur¬ 
rently  too  great  for  practical  use.  Con¬ 
sequently,  the  need  for  simplified  models 
is  great.  The  bulk  of  the  article  con¬ 
cerns  simplified  models  of  a  special 
type:  those  which  are  described  mathema¬ 

tically  by  two-dimensional  parabolic  dif¬ 
ferential  equations  to  be  solved  numeri¬ 
cally.  Attention  is  concentrated  on 
jets,  plumes  and  layers  of  warm  water. 
References  (59  items). 


Spaulding,  M.  Numerical  Modeling  of  Pol¬ 
lutant  Transport  Using  a  Lagrangian 
Marker  Partical  Technique.  National 
Aeronautics  and  Space  Administration, 
Technical  Memorandum  NASA  TMX-73930, 
August  1976. 

A  derivation  and  code  have  been  developed 
for  the  three-dimensional  mass  transport 
equation,  using  a  part icle- in-cel  1  solu¬ 
tion  technique,  to  solve  coastal  zone 
waste  discharge  problems  where  particles 
are  a  major  component  of  the  waste.  Im¬ 
provements  in  the  particle  movement  tech¬ 
niques  have  been  suggested  and  typical 
examples  illustrated.  Preliminary  model 
comparisons  with  analytic  solutions  for 
an  instantaneous  point  release  in  a  uni¬ 
form  flow  have  shown  good  results  in  re¬ 
solving  the  waste  motion.  The  findings 
to  date  indicate  that  this  computational 
model  will  provide  a  useful  technique  to 
study  the  motion  of  sediment,  dredged 
spoils,  and  other  particulate  waste  com¬ 
monly  depositied  in  coastal  waters. 
References  (14  items). 


Spaulding,  M.L.  Two-Dimensional, 

I.atera  1  1  y- I  ntegrated  F.stuarine  Numerical 
Water  Quality  Model.  Ph.D.  Disserta¬ 
tion,  University  of  Rhode  Island,  1972. 

In  many  estuaries  such  as  Narragansett 
Bay,  vertical  variations  of  water  quality 
parameters  are  considerably  larger  than 
the  cross-sectional  differences.  With 
this  consideration  in  view  the  mass- 
transport  equation  for  a  constituent  was 
laterally  integrated  thus  effectively  re¬ 
ducing  the  equation  to  two-spatial  dimen¬ 
sions  and  one  temporal  dimension.  Em¬ 
ploying  an  alternat i ng-di rect ion- impl icit 
(A.D.I.),  finite-difference  approximation 
to  the  original  parabolic,  partial  dif¬ 
ferential  mass-t ransport  equation,  with  a 
standard  Peaceman-Rachford  splitting 
technique  on  a  spacc-s tagge red  grid  sys¬ 
tem,  computer  models  for  both  a  dimen¬ 
sional  and  a  dimensionless  vertical 
axis  model  were  constructed.  Using  an 


approach  developed  by  Leendertse,  the 
stability,  dissipative  and  dispersive  ef¬ 
fects  of  the  finite-difference  approxima¬ 
tions  were  studied  to  determine  their 
characteristics  and  computer  models  were 
run  for  conservative  constituent  cases  to 
check  mass  conservation  over  the  entire 
grid  field.  These  runs  showed  typical 
conservation  of  mass,  with  typical  tidal 
velocity  fields,  to  be  within  ±0.2%  over 
several  days  simulation  time.  In  order 
to  further  verify  model  performance  the 
B.O.D.  -  D.G.  reaction  scheme  was  pro¬ 
grammed  and  trial  runs  made  on  the  non- 
dimensional  vertical  axis  model  to  deter¬ 
mine  the  effects  of  changes  in  reaeration 
and  B.O.D.  decay  coefficients  as  well  as 
no  load  and  over-load  for  B.O.D.  point 
sources.  Model  runs  verified  that  the 
effects  of  changes  in  each  of  these 
parameters  had  the  desired  qualitative 
effect  on  the  levels  of  the  water  quality 
parameters.  Further  model  verification 
was  made  by  simulating  normal  summer-time 
conditions  for  Narragansett  Bay's  D.O.  - 
B.O.D.  profiles  and  comparing  them  to  ac¬ 
tual  data.  Results  indicate  that  the 
values  are  good  to  excellent  for  D.O. 
data  and  fair  to  good  for  the  B.O.D. 
data,  both  concerning  tidal  cycle  varia¬ 
tion  and  vertical  structure.  Presenta¬ 
tion  of  predictive  model  results  is  shown 
by  typical  B.O.D.  storm-sewerage  overflow 
for  a  one  day  period  leading  to  an  esti¬ 
mated  Bay  " cleanup  time”  of  approximate! y 
2.5  days.  Bibiography  (37  items). 


Specialty  Conference  on  Dredging  and  Its 
Environmental  Effects;  Proceedings; 
Mobile,  Alabama,  January  26-28,  1976. 
Edited  by  Peter  A.  Krenkel,  John  Harrison 
and  J.  Clement  Burdick  III.  New  York, 
American  Society  of  Civil  Engineers, 

1976.  (See  annotation  in  Section  V.) 


Steele,  J.G.,  Pearce,  B.R.,  Wang,  J.D.,  et 
al.  Finite-Element  Modeling  of  Moreton 
Bay,  Australia.  Ralph  M.  Parsons  Labo¬ 
ratory  for  Water  Resources  and  Hydrody¬ 
namics,  Department  of  Civil  Engineering, 
Massachusetts  Institute  of  Technology, 
Technical  Note  No. 20,  July  1977. 

Finite-element  modeling  was  applied  to 
Moreton  Bay,  a  tidal  estuary  on  the  east 
coast  of  Australia.  The  CAFE  and  DISPER 
computer  programs  were  employed.  The  re¬ 
sults,  which  have  not  been  verified  by 
field  data,  are  in  general  agreement  with 
what  is  known  of  the  circulation  in  the 
hay;  they  are  reported  here,  both  as  a 
guide  to  future  modeling,  and  as  an  in¬ 
centive  to  future  field  measurements. 
Typical  results  are  presented  to  show  the 
tidal  circulation  as  well  as  circulation 
due  to  a  river  flood.  Results  are  also 
presented  for  the  dispersion  of  suspended 


solids  at  various  locations  in  the  bay, 
under  tidal  or  river  flood  conditions. 
The  effect  of  winds  is  examined.  Refer¬ 
ences  fo  items). 


Stigebrandt,  A.  On  the  Effect  of  Baro- 
tropic  Current  Fluctuations  on  the  Two- 
Layer  Transport  Capacity  of  a  Constric¬ 
tion.  JOURNAL  OF  PHYSICAL  OCEANOGRAPHY, 
vol.7,  No.l,  p. 118-122,  January  1977. 

(See  annotation  in  Section  I.) 


Stone,  J.H.  Louisiana  Superport  Studies, 
Report  No. 2:  Preliminary  Assessment  of 
the  Environmental  Impact  of  a  Superport 
on  the  Southeastern  Coastal  Area  of  Loui¬ 
siana.  Louisiana  State  University,  De¬ 
partment  of  Marine  Sciences,  Center  for 
Wetland  Resources,  No.LSU  SG  72  05, 

Report  2,  1972.  (See  annotation  in 
Section  VII . ) 


Sullivan,  R.H,  The  Effect  of  Tidal  Cur¬ 
rents  on  Planned  Effluent  Discharge  in 
Puget  Sound.  Ocean  75  Record:  1975 
IEEE  Conference  on  Engineering  in  the 
Ocean  Environment,  and  Eleventh  Annual 
Meeting  of  the  Marine  Technology  Society, 
San  Diego,  California,  September  22-25, 
1975,  p.940-943.  (See  annotation  in 
Section  IV.) 


Sumer,  S.M.,  and  Fischer,  H.B.  Transverse 
Mixing  in  Partially  Stratified  Flow. 
Journal  of  the  Hydraulics  Division,  Proc. 
ASCE,  vol.103,  N0.HY6,  p . 587-600 ,  June 
1977. 

The  paper  reports  the  results  of  a  labo¬ 
ratory  study  on  the  rate  of  transverse 
mixing  in  oscillatory  estuary-type  flow 
with  density  gradients  typical  of  those 
found  in  real  estuaries.  Two  sets  of  ex¬ 
periments  were  performed:  one  in  a  uni¬ 
form  channel  with  a  trapezoidal  cross 
section,  and  one  in  a  channel  with  an  ir¬ 
regular  cross  section.  In  the  uniform 
channel  density  stratification  reduced 
the  rate  of  transverse  mixing.  A  plot  of 
the  dimensionless  transverse  mixing  coef¬ 
ficient  versus  Richardson  Number  is 
given.  In  the  irregular  channel,  the 
density  stratification  had  an  opposite 
effect:  the  irregular  side  wall  gener¬ 
ated  vertical  mixing  which  induced  trans¬ 
verse  density  gradients  and  transverse 
flows.  It  is  concluded  that  real  estuar¬ 
ies  are  probably  similar  to  the  irregular 
channel  and  that  density  stratif ication 
in  real  estuaries  may  hasten  rather  than 
impede  transverse  mixing.  References 
(9  items). 


Siindermann,  J.  A  Three  Dimensional  Model 
of  a  Homogeneous  Estuary.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.lll,  1975,  Chapter  f36 
(p . 2337-2356) . 

Based  on  HANSEN's  hydrodynaraical - 
numerical  method,  a  three  dimensional 
model  of  wind  and  tidal ly  generated  pro¬ 
cesses  in  a  homogeneous  estuary  is  de¬ 
veloped.  The  model  includes  an  arbitrary 
depth  distribution  and  the  simulation  of 
a  boundary  layer  near  the  bottom.  Some 
numerical  examples  demonstrate  the  ap¬ 
plicability  for  practical  purposes. 
References  (6  items). 


Siindermann,  J.  ,  Wulzinger,  W.  ,  and 

Vollmers,  H.  The  Effect  of  Dam  Con¬ 
striction  on  Tidal  Processes  in  an  Estu¬ 
ary.  Proceedings,  XVIth  Congress  of  the 
International  Association  for  Hydraulic 
Research,  Sao  Paulo,  Brazil,  July  27  to 
August  1,  1975,  vol.l.  Paper  A12. 

The  effect  of  a  gradual  damming  up  of  a 
tidal  estuary  is  investigated.  The  spe¬ 
cific  changes  of  tidal  elevation,  veloc¬ 
ity  fields  and  circulation  systems  are 
studied  simultaneously  by  a  numerical  and 
a  physical  model.  Special  attention  is 
directed  to  the  modeling  of  the  turbulent 
separation  zone  behind  the  obstacle.  The 
results  of  both  model  types  are  compared. 
References  (5  items). 


Symposium  on  Direct  Tracer  Measurement  of 
the  Reaeration  Capacity  of  Streams  and 
Estuaries,  July  7-8,  1970,  Proceedings 
.  .  .  Georgia  Institute  of  Technology, 
Atlanta;  Ernest  C.  Tsiviglou,  Mark  A. 
McClanahan,  and  Walter  M.  Sanders  III. 
Environmental  Protection  Agency,  Water 
Pollution  Control  Research  Report,  Proj¬ 
ect  16050  FOR,  January  1972.  (See  anno¬ 
tation  in  Section  VII.) 


Taylor,  C.,  and  Davis,  J.M.  A  Finite  Ele¬ 
ment  Model  of  Tides  in  Estuaries.  Paper 
presented  at  the  International  Symposium 
on  Finite  Element  Methods  in  Flow  Prob¬ 
lems,  held  in  January  1974  in  Swansea, 
United  Kingdom.  In:  Finite  Element 
Methods  in  Flow  Problems,  edited  by  J.T. 
Oden,  O.C.  Zienkiewicz,  R.H.  Gallagher, 
and  C.  Taylor,  The  University  of  Alabama 
in  Huntsville,  1974,  p.371-377. 

The  non-linear  equations  governing  tidal 
propagation  in  estuaries  are  solved  using 
the  Finite  Element  Method  (F.E.M.). 

The  method  of  weighted  residuals,  in 
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particular  the  Galerkin  method,  is  used 
in  association  with  the  finite  element 
discretisation  technique  to  formulate  the 
necessary  matrix  equations.  These  recur¬ 
rent  equations  are  solved  in  a  stepwise, 
in  time,  manner.  Although  the  resulting 
solution  algorithm  can.  be  applied  to  ef¬ 
fect  solutions  to  such  problems  as  seiche 
and  long  wave  motion  in  harbors  and  riv¬ 
ers,  the  current  presentation  is  limited 
to  tidal  propagation  in  estuaries  and 
seas.  References  (7  items). 


Taylor,  C. ,  and  Davis,  J.M.  A  Numerical 
Model  of  Dispersion  in  Estuaries,  Paper 
presented  at  the  International  Symposium 
on  Finite  Element  Methods  in  Flow 
Problems,  edited  by  J.T.  Oden,  O.C. 
Zienkiewicz,  R.H.  Gallagher,  and  C.  Tay¬ 
lor,  The  University  of  Alabama  in  Hunts¬ 
ville,  1974,  p. 379-384. 

The  formidable  task  of  simulating  the 
dispersion  of  effluents  within  a  tidal 
domain  has  been  the  objective  of  numerous 
researches  utilizing  both  physical  and 
numerical  models.  Since  the  'real*  sys¬ 
tem  under  consideration  is  highly  complex 
in  topology,  flow  and  effluent  species, 
any  simulation  will  always  be  subject  to 
limitations.  However,  if  the  engineering 
and  biological  significance  of  such  limi¬ 
tations  are  appreciated  a  rationalization 
of  the  model  findings  can  be  utilized  ef¬ 
fectively.  The  relevant  model  predic¬ 
tions  can  then  be  used  to  assist  in  the 
management  of  rivers,  estuaries  and  seas. 
A  numerical  computer  based  model  would 
have  the  distinct  advantage,  over  their 
physical  counterparts,  that  any  change  in 
the  state  of  the  domain  can  be  readily 
analyzed  with  a  minimum  of  effort.  The 
only  stipulation  is  that  a  suitable  com¬ 
puter  based  model  is  already  available 
(from  paper).  References  (8  items). 


Taylor,  C. ,  and  Davis,  J.  Tidal  and  Long 
Wave  Propagation  --  A  Finite  Element  Ap¬ 
proach.  COMPUTERS  AND  FLUIDS,  vol.3. 

No. 2/3,  p . 125- 148 ,  June  1975. 

The  governing  equations  of  tidal  flow  are 
solved  for  a  two-dimensional  domain  using 
the  finite  element  method.  The  appropri¬ 
ate  vertically  integrated  differential 
equations  are  replaced  by  an  equivalent 
set  of  integral  equations  which  result  in 
a  coupled  matrix  relationship.  Three 
time  stepping  schemes  are  investigated. 
These  are  the  Adams -Moulton  multi-step 
predictor  corrector  process,  the  trape¬ 
zoidal  finite  difference  integration 
scheme,  and  the  finite  element  in  time. 
The  algorithm  is  used  to  predict  long 
wave  forms,  in  rectangular  channels, 
arising  from  tidal  variations  and 
constant  wind  forces.  The  tidal 


propagation  in  the  southern  North  Sea  is 
also  presented.  References  (23  items). 


Tee,  K.T.  Tide- Induced  Residual  Current, 
a  2-D  Nonlinear  Numerical  Tidal  Model. 
JOURNAL  OF  MARINE  RESEARCH,  vol.34.  No. 4, 
p.603-628,  November  1976. 

Tide-induced  residual  current  was  studied 
through  solution  of  the  two-dimensional 
nonlinear  shallow-water  equation.  A  sim¬ 
ple  numerical  method  was  developed  and 
applied  to  Minas  Channel  and  Minas  Basin 
at  the  head  of  the  Bay  of  Fundy  where 
strong  residual  currents  of  up  to  0.76  m/ 
sec  have  been  measured.  Two  models  are 
considered:  the  first  is  rectangular, 

of  constant  depth,  and  has  a  shape  simi¬ 
lar  to  the  Minas  Channel  and  Minas  Basin, 
and  the  second  approximates  the  actual 
geometry  of  the  area  studied.  The  nu¬ 
merical  solutions  are  stable  under  vari¬ 
ous  conditions  and  produce  four  strong 
eddies  in  the  residual  current.  The 
results  obtained  with  the  models  are 
strongly  supported  by  the  observations 
available.  A  test  indicates  that  the  re¬ 
sidual  currents  are  induced  by  the  tidal 
current  through  the  inertial  effect.  In 
terms  of  vorticity,  the  residual  eddies 
result  from  the  advection  of  vorticity 
generated  in  a  boundary  layer.  Refer¬ 
ences  (25  items). 


Teubner,  M.D.,  and  Noye,  B.J.  Numerical 
Simulation  of  Tidal  and  Thermal  Propaga¬ 
tion  in  a  Shallow  Channel.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p.294-301 . 

The  non-linear  equations  of  motion,  con¬ 
tinuity  and  heat  exchange  for  a  one¬ 
dimensional  tidal  wave  propagating  along 
a  shallow  channel  closed  at  one  end  are 
solved  using  an  explicit  finite- 
difference  scheme.  The  results  of  the 
numerical  computations  for  a  one¬ 
dimensional  model  to  determine  the  tem¬ 
perature  distribution  in  a  long  tidal 
inlet,  resulting  from  the  discharge  of 
heated  water  at  the  closed  end  of  the 
channel,  are  given.  This  represents  a 
first  approximation  to  the  situation  in 
Angas  Inlet,  South  Australia,  caused  by 
the  hot  water  discharge  from  the  Torrens 
Island  Power  Station.  References 
(3  items). 


Texas  Water  Development  Board.  Techniques 
for  Evaluating  the  Effects  of  Water  Re¬ 
sources  Development  on  Estuarine  Environ¬ 
ments.  Texas  Department  of  Water  Re¬ 
sources,  LP-75,  1978. 


The  research  project  was  designed  to  pro¬ 
vide  a  set  of  analytical  techniques  for 
use  by  water  resources  planners  and 
decision-makers  to  assist  in  measuring 
and  evaluating  the  effects  of  water  re¬ 
sources  development  on  estuarine  environ¬ 
ments.  The  techniques  are  designed  to  be 
sufficiently  flexible  to  analyze  many 
types  of  water  development  and  management 
policies.  The  report  describes:  (1)  the 
techniques  developed  by  the  Texas  Water 
Development  Board  to  measure  the  environ¬ 
mental  impact  of  water  resources  develop¬ 
ment  on  estuarine  environments,  and  (2) 
the  application  of  these  techniques  to  a 
prototype  Texas  River  basin  -  estuarine 
system  to  demonstrate  the  methodolgy.  At 
this  time,  results  are  not  definitive  but 
serve  as  a  valuable  learning  tool.  En¬ 
vironmental  effects  of  water  development 
and  management  are  examined  by  simulation 
models  of  stream,  reservoir,  and  estua¬ 
rine  environments,  and  placed  within  a 
flexible  analytical  framework  for  evalu¬ 
ating  a  wide  range  of  alternatives.  An 
estuarine  ecological  model  (ESTECO)  and 
an  estuarine  model  (MOM)  for  migratory 
organisms  (Gulf  shrimp)  were  developed 
for  use  with  existing  Board  models  that 
were  designed  to  simulate  stream,  reser¬ 
voir,  and  river  basin  conditions  as  water 
use  demands  increase  on  projected  scales. 
The  test  case  was  executed  on  the  Guada¬ 
lupe  Estuary  and  its  major  contributing 
drainages,  the  San  Antonio  and  Guadalupe 
River  Basins.  Year  2000  simulations  in¬ 
dicate  water  use  projections  would  in¬ 
crease  frequency  of  low  flow  events  with 
varying  environmental  effects.  Bibliog¬ 
raphy  (35  items). 


Thacker,  W.C.  Irregular  Grid  Finite- 
Difference  Techniques:  Simulations  of 
Oscillations  in  Shallow  Circular  Basins. 
JOURNAL  OF  PHYSICAL  OCEANOGRAPHY,  vol.7, 
No. 2,  p. 284-292 ,  March  1977. 

Finite-difference  techniques  for  irregu¬ 
lar  computational  grids  are  presented. 
Successful  simulations  of  transient  nor¬ 
mal  mode  oscillations  in  shallow  circular 
basins,  where  analytic  solutions  are 
known,  demonstrate  that  these  techniques 
can  yield  accurate  results,  even  in 
situations  involving  a  curved  boundary. 
These  techniques  should  prove  to  be  quite 
useful  for  numerically  forecasting  storm 
surges  in  bays  and  estuaries  where  calcu¬ 
lations  are  complicated  by  the  curving 
coastline.  References  (15  items). 


Thatcher,  M.L.,  and  Harleman,  D.R.F. 

Development  and  Application  of  a  Deter¬ 
ministic  Time-Varying  Salinity  Intrusion 
Model  for  the  Delaware  Estuary  (MIT- 
TSIM).  Prepared  for  the  Delaware  River 


Basin  Commission,  November  1978.  2  vol. 

(See  annotation  in  Section  III.) 


Thatcher,  M.L. ,  Pearson,  H.W. ,  and  Mayor- 
Mo  ra,  R.E.  Application  of  a  Dynamic 
Network  Model  to  Hydraulic  and  Water 
Quality  Studies  of  the  St.  Lawrence 
River.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol. II, 
p . 1 196-1219 . 

A  network-type  numerical  model  of  hydrau¬ 
lics  and  water  quality  has  been  imple¬ 
mented  to  provide  predictive  capability 
in  the  study  of  the  St.  Lawrence  River 
from  Cornwall,  Ontario,  past  Montreal  and 
downstream  into  the  tidal  region  as  far 
as  Montmagny,  Quebec.  The  M.I.T.  Dynamic 
Network  Model  was  adopted  for  this  study. 
It  consists  of  a  coupled  solution  to  the 
governing  equations  of  transient  hydrau¬ 
lics  and  mass  transport  for  a  network  of 
one-dimensional  reaches  of  variable 
cross-sectional  area.  Modifications  were 
made  to  the  original  model  to  adapt  it 
for  ice  cover,  to  provide  for  continuity 
across  control  structures,  and  to  include 
additional  water  quality  parameters  in¬ 
cluding  an  interactive  nutrient  model. 
Verification  was  made  to  steady-state 
conditions  in  the  nontidal  region  and  to 
transient  conditions  in  the  tidal  region. 
The  model  represents  a  management  tool 
for  predicting  the  results  of  different 
hydraulic  and  water  quality  conditions. 
These  conditions  can  be  natural  ones  such 
as  floods,  icing,  storm  tides  and  storm 
water  runoff,  or  they  can  be  related  to 
human  activity  such  as  dam  regulation, 
changes  in  river  geometry,  degrees  of 
waste  water  treatment  and  the  location  of 
outfalls.  References  (9  items). 


Thomann,  R.V.,  Di  Toro,  D.M.,  and  O'Connor, 
D.J.  Preliminary  Model  of  Potomac  Estu¬ 
ary  Phytoplankton.  Journal  of  the  En¬ 
vironmental  Engineering  Division,  Proc . 
ASCE,  vol. 100,  No . EE3 ,  p.699-715,  June 
1974. 

The  upper  40-mile  reach  of  the  Potomac 
Estuary  is  modeled  by  a  nonlinear,  time 
variable  representation  of  phytoplankton 
dynamics.  Nitrogen  and  phosphorus  re¬ 
cycling  is  included.  Sensitivity  anal¬ 
yses  indicate  that  phytoplankton  from 
tidal  embayments  can  contribute  as  much 
as  40  Mg/1  to  observed  chlorophyll  in  the 
main  channel.  Loss  of  phosphorus  to  the 
sediments  is  significant.  Flow  transport 
through  the  estuary  and  the  nutrients  and 
phytoplankton  associated  with  increasing 
river  flow  are  particularly  important. 


Simulations  indicate  that  under  non- 
drought  flows  and  a  90%  reduction  of  un¬ 
treated  nutrient  loads,  chlorophyll  con¬ 
centrations  in  the  main  channel  My  rise 
to  50  pg/1  and  to  70  Mg/ 1  in  tidal  embay' 
sent s .  These  concentrations  are  above 
an  objective  of  25  Mg/ 1 »  but  are  about 
60%  less  than  present  values.  References 
(8  items). 


Thornton,  E.B.,  and  Romer,  L.S.  Coapari- 
aon  of  Hydraulic  and  Numerical  Tidal 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  vol.II,  September  3-5,  1975, 
p. 1311-1328. 

A  comparison  is  made  of  the  merits  and 
limitations  of  hydraulic  and  numerical 
models.  The  discussion  is  limited  to 
models  having  uniform  density  over  depth 
and  the  driving  force  is  the  tide  only. 
The  model  comparison  is  for  San  Diego 
Bay.  Prototype  measurements  were  used  to 
calibrate  both  models.  Comparable  re¬ 
sults  are  obtained  from  the  hydraulic  and 
numerical  models  dependent  on  how  well 
they  are  calibrated.  Techniques  are  de¬ 
scribed  to  divide  large  arrays  represent¬ 
ing  erabayments  in  the  numerical  model 
into  smaller  segments  that  are  handled 
more  easily  and  faster  in  the  computer. 
This  technique  can  allow  using  finer  mesh 
lengths  to  obtain  better  spatial  resolu¬ 
tion.  References  (10  items). 


Timmerman,  H.  Meteorological  Effects  on 
Tidal  Heights  in  the  North  Sea.  Royal 
Netherlands  Meteorological  Institute, 
KNMI -  1 02-99 ,  1977.  (See  annotation  in 
Section  I). 


Tomczak,  M. ,  and  Diaz,  C.G.  A  Numerical 
Model  of  the  Circulation  in  Cienfuegos 
Bay,  Cuba.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.3.  No. 4,  p.391-412,  October 
1975. 

The  circulation  in  a  very  shallow  (<30m), 
nearly  enclosed  bay  of  estuarine  charac¬ 
teristics  is  calculated,  integrating  the 
hydrodynamic  equations  numerically  and 
including  frictional  and  diffusive  terms. 
In  order  to  reproduce  the  observed  shal¬ 
low  pycnocline  and  the  surface  density 
distribution  the  coefficient  of  virtual 
diffusion  has  to  be  inversely  propor¬ 
tional  to  the  square  of  the  density 
gradient.  Transitory  internal  periodic 
motion  is  damped  out  by  applying  rela¬ 
tively  strong  bottom  friction.  The  re¬ 
sulting  density  distribution  compares 
well  with  observations.  The  circulation 
is  computed  for  two  basically  different 


situations:  during  the  dry  season,  the 

Min  part  of  the  bay  is  governed  by  wind- 
driven  westward  surface  flow,  eastward 
subsurface  slow  and  corresponding  coastal 
sinking  and  upwelling  regions;  the  verti¬ 
cally  integrated  net  flow  is  counter¬ 
clockwise.  The  SMller  southern  part, 
which  is  separated  from  the  main  part  by 
a  sill  of  less  than  1.5  m  depth,  is  gov¬ 
erned  by  a  similar  circulation  involving, 
however,  exchange  with  the  Caribbean  Sea 
and  clockwise  net  flow.  River  runoff 
governs  the  circulation  during  the  wet 
season.  In  the  northern  part  of  the  bay 
the  surface  layer  of  outgoing  fresh  water 
is  very  shallow  (2  m  or  less)  but  deepens 
as  the  outlet  into  the  Carribbean  Sea  is 
approached.  The  southern  part  of  the  bay 
shows  only  a  very  little  motion.  The 
area  around  the  industrial  town  of  Cien¬ 
fuegos  is  nearly  stagnant  throughout  the 
year,  especially  during  the  wet  season. 
References  (18  items). 


Townson,  J.M.  An  Application  of  the 
Method  of  Characteristics  to  Tidal  Cal¬ 
culations  in  (x-y-t)  Space.  JOURNAL  OF 
HYDRAULIC  RESEARCH,  vol.12.  No. 4,  p.499- 
523,  1974.  (See  annotation  in  Sec¬ 
tion  I  .  ) 


Tronson,  K.C.S.,  and  Noye,  B.J.  Propaga¬ 
tion  of  Tides  into  the  South  Australian 
Gulf  System.  Fifth  Australasian  Confer¬ 
ence  on  Hydraulics  and  Fluid  Mechanics, 
University  of  Canterbury,  Christchurch, 
New  Zealand,  9-13  December  1974;  Confer¬ 
ence  Proceedings,  vol.II,  p.258-267. 

Tidal  propagation  into  the  South  Austra¬ 
lian  gulfs,  viz.  Speacers  Gulf  and  Gulf 
St.  Vincent,  has  been  modeled  using  nu¬ 
merical  analogs  of  the  linearized  forms 
of  the  vertically  integrated  hydrodynami - 
cal  equations  of  motion  and  continuity. 
Co-range  and  co-tidal  lines  for  and  M^ 

tidal  components  produced  by  this  model 
fill  some  gaps  on  the  co-range  and  co- 
tidal  charts  produced  in  1970,  by  Easton, 
from  coastal  recordings.  The  system  en¬ 
ables  the  amplitude  and  phase  of  tide 
components  to  be  determined  for  locations 
near  shore  where  harbors  are  being 
planned  and  off  shore  where  drilLing  rigs 
may  be  located.  Using  these  components 
the  tide  regime  can  be  established  for 
assessment  by  coastal  engineers.  Meteo¬ 
rological  effects  on  water  levels  in  the 
gulfs  have  also  been  computed  using  this 
model.  References  (12  items). 

Tsai,  Y.H.,  and  Holley,  E.R.  Temporal  Mo¬ 
ments  for  Longitudinal  Dispersion.  Jour¬ 
nal  of  the  Hydraulics  Division,  ASCE, 
vol.104,  No.HY12,  p. 1617-1634,  December 
1978.  (See  annotation  in  Section  IV.) 
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U.S.  Army  Corps  of  Engineers,  CoramiU.ee  on 
Tidal  Hydraulics.  Unsteady  Salinity  In¬ 
trusion  in  Estuaries;  Part  I:  One- 
Dimensional,  Transient  Salinity  Intrusion 
with  Varying  Freshwater  Inflow;  Part  11: 
Two-Dimensional  Analysis  of  Time-Averaged 
Salinity  and  Velocity  Profiles,  by  D.R.F. 
Harleman,  J.S.  Fisher,  and  M.L.  Thatcher. 
Technical  Bulletin  No. 20,  July  1974. 

(See  annotation  in  Section  III.) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Effects  of  40-ft  Charleston 
Harbor  Project  on  Tides,  Currents,  and 
Salinities;  Hydraulic  Model  Investiga¬ 
tion,  by  H.A.  Benson.  Miscellaneous 
Paper  H-76-9,  May  1976. 

The  purpose  of  the  model  study  was  to  de¬ 
termine  the  effects  of  deepening  the 
existing  -35  ft  Charleston  Harbor  project 
to  -40  ft  on  tidal  heights,  current  ve¬ 
locities,  and  saLinities  for  two  average 
weekly  Pinopolis  release  conditions:  the 
present  15,600-cfs  flow  and  a  3,500-cfs 
rediversion  flow.  For  this  study,  the 
Navy  navigation  channel,  located  from 
mile  20.6  to  mile  23,  remained  at  -35  ft. 
The  channel  seaward  from  about  Ft.  Sumter 
was  deepened  an  additional  2  ft  to  -42  ft 
for  the  plan  tests.  No  changes  in  align¬ 
ments  or  widths  of  the  existing  naviga¬ 
tion  channel  were  considered.  The  plan 
tests  were  conducted  with  the  Wando  River 
deepened  from  the  mouth  to  mile  2.5  to 
-35  ft.  This  was  a  proposed  deepening  in 
the  Wando  River  for  the  Wando  Terminal 
under  consideration  at  the  time  the  plan 
tests  were  conducted.  The  model  was  con¬ 
structed  to  linear  scale  ratios,  model  ti 
prototype,  of  1:2000  horizontally  and 
1:100  vertically.  These  scale  ratios 
fixed  the  following  model-to-prototype 
relations:  slope,  20:1;  velocity,  1:10; 
time,  1:200;  discharge,  1:2,000,000;  and 
volume,  1:400,000,000.  The  salinity 
scale  ratio  was  1:1,  and  the  model  ocean 
supply  was  maintained  at  a  salinity  of 
30,000  parts  per  million  total  salts. 

One  prototype  tidal  cycle  of  12  hr  25  min 
was  reproduced  in  the  model  in  3.725  min. 
The  model  was  approximately  137  ft  long, 
46  ft  wide  at  the  widest  point,  and  cov¬ 
ered  an  area  of  about  3600  sq  ft.  It  was 
constructed  within  a  shelter  to  protect 
it  from  the  weather  and  to  permit  unin¬ 
terrupted  operation. 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Grays  Harbor  Estuary,  Washing¬ 
ton;  Report  5,  Maintenance  Studies  of 
35-Ft-Deep  (MSL)  Navigation  Channel;  Hy¬ 
draulic  Model  Investigation,  by  N.J. 
Brogden,  Jr.  Technical  Report  H-72-2, 
Report  5,  October  1975. 


The  existing,  comprehensive  fixed-bed 
model  of  the  Grays  Harbor  estuary  was 
used  to  determine  the  effectiveness  of 
three  proposed  dredged  material  areas  in 
the  estuary  entrance  in  retaining  mate¬ 
rial  deposited  from  a  hopper  dredge;  the 
effects  of  three  proposed  Sand  Island 
Shoal  Channel  realignment  plans  (includ¬ 
ing  one  plan  wilh  a  confined  disposal 
area)  on  channel  shoaling,  current  ve¬ 
locities,  and  salinities;  the  effects  of 
eight  proposed  confined  dredged  material 
disposal  islands  on  channel  shoaling;  and 
the  effects  of  six  channel  improvement 
plans  (training  dike,  groin  fields,  and 
turning/settling  basin)  on  channel  shoal¬ 
ing,  surrent  velocities,  surface  direc¬ 
tions,  salinities,  and  dye  dispersion. 
Prior  to  conducting  channel  shoaling 
tests,  a  comprehensive  shoaling  verifica¬ 
tion  of  the  navigation  channel  was  com¬ 
pleted.  During  the  shoaling  verifica¬ 
tion,  model  operation  procedures  were  de¬ 
veloped  by  trial  and  error  to  achieve 
satisfactory  reproduction  of  observed 
prototype  shoaling  distribution  patterns 
within  various  reaches  of  the  navigation 
channel . 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Grays  Harbor  Estuary,  Washing¬ 
ton;  Report  6,  45-Ft  MSL  (40-Ft  MLLW) 
Navigation  Channel  Improvement  Studies; 
Hydraulic  Model  Investigation,  by  N.J. 
Brogden,  Jr.  Technical  Report  H-72-2, 
Report  6,  April  1976. 

The  existing,  comprehensive  fixed-bed 
model  of  the  Grays  Harbor  estuary  was 
used  to  determine  the  effects  of  enlarg¬ 
ing  (deepening  and  widening)  the  existing 
35-ft-deep  channel  to  a  depth  of  45  ft 
msl.  One  45-ft  improvement  plan  consist¬ 
ing  of  23  groins  and  a  relocated  turning/ 
settling  basin  was  also  investigated. 
Model  tests  were  conducted  on  the  above 
plans  to  determine  effects  on  tidal 
heights,  current  velocities  and  patterns, 
salinity  intrusion,  dye  dispersion,  and 
channel  shoaling.  The  scope  of  data  col¬ 
lected  while  testing  the  improvement  plan 
was  not  as  extensive  as  for  the  enlarged 
channel  itself;  however,  the  data  ob¬ 
tained  were  considered  sufficient  to  de¬ 
fine  the  effects  resulting  from  the  plan. 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Heat  Dispersion  in  Physical 
Estuarine  Models;  Report  1,  State  of  the 
Art,  by  V.L.  Zitta  and  G.W.  Douglas. 
Research  Report  H-75-2,  Report  1,  June 
1975. 

Prototype  heat  exchange  mechanisms  and 
scaling  laws  for  the  reproduction  of 
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thermal  phenomena  ill  hydraulic  models  die 
presented  lot  each  stage  of  the  disper¬ 
sion  process.  These  stages  are:  (a) 

turbulent  or  momentum  entrainment  at  the 
efflux  jet,  lb)  buoyant  rise  or  fail  of 
the  flea  ted  plume,  (cl  convective  spread 
of  the  plume  over  the  surface  of  the  re¬ 
ceiving  waters.  Id)  mass  transport  of  the 
plume  hv  ambient  currents,  (e)  diffusion 
and  dispersion  due  to  turbulence  in  the 
receiving  waters,  and  (!)  surface  heal 
exchange  with  the*  atmosphere .  As  with 
any  modeling  effort,  it  is  impossible  to 
adequately  model  all  phenomena  simultane¬ 
ously  with  only  one  model.  The  area  near 
the  efflux  jet  where  turbulent  entrain¬ 
ment  and  buoyancy  are  the  significant 
dispersion  mechanisms  is  referred  to  as 
the  ’'near  field.”  In  this  area  the  den- 
simetric  Froude  number  is  the  scaling 
criteria  for  modeling  entrainment  and  the 
path  of  the  plume.  The  modeling  of  tur¬ 
bulent  entrainment  and  buoyancy  requires 
an  und 1 s torted-sca I e  model  to  ensure  si¬ 
militude  of  turbulent  diffusion.  The 
area  where  convective  spread,  surface 
heat  exchange,  mass  transport  by  ambient 
currents,  and  ambient  turbulent  diffusion 
are  the  important  dispersion  processes  is 
referred  to  as  the  ’’far  field."  The 
scaling  criterion  for  convective  spread 
is  the  densimetric  Froude  number.  The 
standard  Froude  number  is  the  scaling 
criterion  for  the  ambient  currents  where 
vertical  distortion  is  usually  required 
to  ensure  that  Reynolds  numbers  are  large 
enough  to  ensure  fully  turbulent  flow  in 
the  model.  If  the  main  dispersion  stages 
in  the  far  field  are  ambient  turbulence 
and  convective  spread  turbulence,  an 
undi storted-sca le  model  is  required  since 
there  is  no  known  way  of  distorting 
turbulence.  Similarity  of  surface  heat 
exchange  coefficients  may  require  a 
distorted-scale  model,  but  this  distor¬ 
tion  is  to  a  limited  degree  compatible 
with  the  distortion  required  to  ensure 
fully  turbulent  flow.  Bibliography 
(15  items). 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Heat  Dispersion  in  Physical 
Estuarine  Models;  Report  2,  Experiments 
in  the  Delaware  River  Model,  by 
M.J,  Trawle.  Research  Report  H-75-2, 
Report  2,  February  1976. 

This  report  is  the  second  of  three  to  be 
published  on  the  results  of  investiga¬ 
tions  of  heat  dispersion  in  physical  es¬ 
tuarine  models  conducted  in  the  Delaware 
River  and  Trinity  Bay  models  for  the  Of¬ 
fice,  Chief  of  Engineers,  U.S.  Army.  The 
first  report,  "Heat  Dispersion  in  Physi¬ 
cal  Estuarine  Models;  Report  1,  State  of 
the  Art,”  discussed  the  theoretical  as¬ 
pects  of  physciai  heat  dispersion  model¬ 
ing  in  general,  while  the  third  report 


will  tome  in  ex  pe  i  merits  mi  the  Jr  tin  tv 
B.iy  model.  1  he  results  of  t  h  i  s  investi¬ 
gation  militate  that  l  fie  Delaware  River 
physita)  model  at  the  U.S  Army  Engineer 
Waterways  Experiment  Station  tan  be  use. I 
el fei lively  to  preditl  the  thermal  plum* 
i  h.i  rat  t  er  i  si  1 1  s  I  rum  certain  types  of 
healed  discharges  into  the  Delaware  Estu¬ 
ary  Spec  i f 1 1 a  I  I y ,  the  disc  harges  inves¬ 
tigated  on  the  Delaware  River  are  classi¬ 
fied  as  low  densimetric  l  mode  number 
d i si  barges,  i  e.,  canals  -w  low-exit  - 
velocity  pipe  discharges.  The  near-field 
distortion  effect  is  at  a  mini  mum  in  the 
model  with  this  type  of  discharge.  No 
comparative  tests  of  high  densimetric 
Froude  number  discharges  (di 1  fusers)  have 
been  conducted  in  the  model;  therefore, 
it  cannot  be  concluded  from  this  investi¬ 
gation  that  the  Delaware  River  mode]  can 
adequately  predict  thermal  plume  charac¬ 
teristics  for  the  latter-type  discharge 
into  the  Delaware  tstuary,  nor  are  the 
results  of  this  study  readily  transfer¬ 
able  to  other  estuary  models,  especially 
those  of  dissimilar  estuaries  *<i  those  r.f 
d i 1 1 erenl  scales. 


U.S,  Army  Engineer  Waterways  Experiment 
Station.  Improvements  for  liasunboro  In¬ 
let,  North  Carolina;  Hydraulic  Model  In¬ 
vestigation,  by  W.C.  Seaborgti.  Tec  (lin¬ 
eal  Report  H-76-4,  April  19  76.  2  vo  l  s 

I'he  Masoitboro  Inlet  fixed-bed  model  was 
constructed  of  concrete  to  scales  or 
1:300  horizontally  and  1:60  vertically. 
The  model  reproduced  an  area  extending  to 
the  -45  ft  contour  in  the  Atlantic  Ocean 
and  to  the  extent  of  the  influence  of  the 
inlet  in  the  bay.  The  wetlands  were  ac¬ 
curately  reproduced  near  the  inlet,  but 
those  relatively  flat  areas  farther  bay- 
ward  were  reproduced  schematically  and 
artificially  bent  into  the  research  flume 
to  provide  storage  for  the  tidal  prism. 
Model  verification  tests  assured  that  the 
model  hydraulic  and  shoaling  regimes  were 
in  satisfactory  agreement  with  the  proto¬ 
type.  Preliminary  testing  included  the 
examination  of  tidal  surface  current  pat¬ 
terns  for  various  structural  configura¬ 
tions,  including  training  structures  to 
deflect  currents  away  from  the  north 
jetty,  offshore  breakwaters,  and  various 
south  jetty  alignments.  Plan  B  of  the 
Wilmington  District,  CE ,  was  selected  as 
the  best  design  and  was  subjected  to  de¬ 
tailed  testing.  This  testing  indicated 
that  construction  of  the  plan  B  south 
jetty  would  aid  in  maintaining  a  channel 
more  centrally  located  between  the 
jetties,  away  from  the  north  jetty.  The 
const rurt ion  of  a  deposition  basin  in 
Banks  Channel  near  the  entrance  of  the 
inlet  was  also  investigated.  It  was 
found  that  the  basin  produced  velocity 
increases  along  the  Wrightsville  Reach 
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shoulder  of  the  inlet  References 
( 4  i teas ) 


U  S.  A  my  Kngineei  Waterways  Upmarnt 
Station  Inter  la  Report  on  Masonboro 
Inlet,  North  Carolina,  Movable-Bed  Model 
Tests,  by  N  W  Hollyfirld.  Miscellane¬ 
ous  Paper  H- 76-14,  June  1976 

The  purpose  of  this  study  was  to  evaluate 
the  reliability  of  movable-bed  hydraulic 
model  predictions  of  inlet  response  to  a 
major  coastal  engineering  construction 
project  when  verification  is  based  on 
pre-coast  ruction  conditions  Implicit  m 
the  purpose  of  this  project  was  the  need 
to  model  a  prototype  inlet  affording  both 
good  pre-construction  data  for  model  ad¬ 
justment  and  verification  and  good  post 
louslruction  data  for  comparison  of  re¬ 
sults  It  was  originally  ascertained 
that  Masonboro  Inlet,  North  Carolina,  met 
the  data  requ  i  rement  s  better  than  any 
other  inlet  It  was  hoped  that  model  re¬ 
sults  would  provide  some  insight  to  a 
solution  for  shoaling  and  channel  migra¬ 
tion  problems  that  had  occurred  subse¬ 
quent  to  construction  of  the  authorized 
navigation  channel  in  I9S9.  References 
(1  it  ems ) 


U  .  S  .  F.nginerr  Army  Waterways  Experiment 
Station.  Masonboro  Inlet,  North  Caro¬ 
lina:  Movable-Bed  Hydraulic  Model  Study, 

Effects  of  Temperature  and  Experimental 
Procedures,  by  R .  A .  Sager  and  N.W.  Holly- 
field.  Miscellaneous  Paper  H-75-10, 
December  19  75. 

The  study  was  conducted  to  determine  the 
effects  of  water  temperature  on  the  re¬ 
sults  from  a  movable-bed  model  study  of 
Masonboro  Inlet,  North  Carolina,  with  a 
secondary  objective  to  determine  the  ef¬ 
fects  of  experimental  procedures  on  the 
model  results.  The  erratic  reproduction 
of  short-period  waves  near  the  beach  and 
inlet  was  found  to  be  the  most  probable 
Source  of  experimental  error.  Other  ex¬ 
perimental  errors  discussed  include  the 
influence  of  initial  molding  of  the  mov¬ 
able  bed,  method  of  simulation  of  lit¬ 
toral  transport  approaching  the  inlet 
test  sections,  and  bed  sounding  proce¬ 
dure.  The  study  did  not  define  tempera¬ 
ture  effects  on  movable-bed  model  re¬ 
sults;  however,  no  evidence  was  found  to 
indicate  that  temperature  adversely  af¬ 
fected  the  results  of  the  Masonboro  Inlet 
model  tests  within  the  range  of  tempera¬ 
tures  investigated  (50  to  78°F).  A  gen¬ 
eral  course  of  action  to  resolve  the 
question  of  temperature  effects  is  rec¬ 
ommended.  The  study  consisted  of  three 
pairs  of  tests.  Two  pairs  of  tests  were 
conducted  with  different  water  tempera¬ 
tures;  the  third  pair  was  conducted  with 
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the  same  water  temperature  and  was  thus  a 
"control"  senes.  Results  of  the  hydro- 
graphic  surveys  are  presented  in  Appen¬ 
dix  A,  scour  and  fill  saps  are  presented 
in  Appendix  B,  and  beach  profiles  for 
each  test  are  presented  in  Appendix  C 
References  (II  items) 


US  Army  Engineer  Waterways  Experiment 
Station.  Mathematical  Model  of  Estuar¬ 
ial  Sediment  Transport,  by  R.  Ariathurai, 
R  C  MacArthur,  and  R  B.  Krone  Tech¬ 
nical  Report  D-77-12,  October  1977 

A  two-dimensional  finite  element  model 
that  stimulates  erosion,  transport,  and 
deposition  of  suspended  sediments  is  pre 
sented  The  breadl h-averaged  or  depth- 
averaged  equations  may  be  used  depending 
on  the  pioblem  to  be  solved.  The  govern¬ 
ing  equations  for  two  phase  transport  are 
derived  and  then  solved  by  the  finite 
element  method  using  i sopa ramet r i c  quad¬ 
rilateral  elements  in  which  a  quadratic 
approximation  is  made  tor  the  suspended 
sediment  concentrations  Expressions 
used  for  the  rates  and  conditions  under 
which  erosion  and  deposition  occur  are 
1  rom  previous  exper  isient  a  1  studies  Con¬ 
tinuing  aggregation  is  accounted  for  by 
specifying  the  settling  velocity  of  the 
floes  in  each  element  at  each  time  step 
The  bed  is  considered  to  be  formed  of  a 
number  of  layers  of  sediment  whose  physi¬ 
cal  properties  c hange  with  overburden 
pressure  The  model  provides  suspended 
sediment  concentrations  and  bed  profile 
at  each  time  step  Numerical  stability 
and  convergence  tests  were  conducted  by 
comparing  simulated  results  with  analytic 
solutions  and  actual  measurements  The 
original  model,  SEDIMENT  I,  was  verified 
by  comparison  with  measurements  in  a  re¬ 
circulating  flume  The  modified  model, 
SEDIMENT  H,  developed  for  this  project 
was  verified  hy  comparison  with  field 
measurements  in  the  Savannah  Estuary, 
Georgia  References  (II  items) 


US.  Army  Engineer  Waterways  Experiment 
Station  Model  Studies  of  Navigation 
Improvements,  Columbia  River  Estuary,  Re¬ 
port  2:  Entrance  Studies;  Section  4 
Jetty  A  Kehabi I 1 1 at  ion ,  Jetty  B,  and 
Outer  Bar  Channel  Relocation,  by  E  A 
Herrmann,  Jr  Technical  Report  No  2- 
735,  Report  2,  Section  4,  July  1974 

The  existing,  comprehens i ve  fixed-bed 
model  of  the  Columbia  River  estuary  was 
used  to  determine  the  effects  of  jetty  A 
rehabilitation,  construction  of  jetty  B, 
and  relocation  of  the  outer  bar  channel 
on  entrance  area  conditions.  Model  tests 
were  conducted  to  determine  the  hydrsu- 
lic,  salinity,  and  shoaling  characteris¬ 
tics  of  the  entrance  area.  Test  results 
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consist  of  tidal  measurements,  current 
velocity  measurements,  salinity  measure¬ 
ments,  photographs  of  surface  and  bottom 
current  patterns,  and  shoaling  patterns. 
The  results  of  the  model  tests  indicate 
that  la)  rehabilitation  of  jetty  A  would 
have  no  significant  effect  on  entrance 
channel  shoaling;  (b)  construction  of 
jetty  B  would  reduce  the  shoaling  rate  by 
about  28  percent  and  alter  the  shoaling 
distribution  pattern  in  the  inner  bar 
channel;  and  (c)  relocation  of  the  outer 
bar  channel  would  not  significantly  re¬ 
duce  requirements  for  maintenance  dredg¬ 
ing,  except  for  a  possible  short-term  re¬ 
duction  of  undetermined  amount  and 
duration. 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Navigation  Channel  Improve¬ 
ments,  Barnegat  inlet.  New  Jersey;  Hy¬ 
draulic  Model  Investigation,  by  R.A. 

Sager  and  N.W.  Hollyfield.  Technical 
Report  H-74-1,  March  1974. 

The  model  study  of  Barnegat  Inlet  was 
conducted  to  evaluate  the  effectiveness 
of  proposed  plans  of  improvements  to 
stabilize  the  size  and  location  of  the 
authorized  navigation  channel  through  the 
inlet  Tests  were  conducted  in  a  fixed- 
bed  model  to  deftne  the  effects  of  each 
stage  of  a  multistage  plan  of  improvement 
on  the  hydraulic  characteristics  of  the 
inlet.  The  model  was  then  converted  to  a 
movable-bed  model,  and  the  effects  of  the 
multi-stage  plan  of  improvement  on  the 
movement  of  material  were  defined.  lne 
results  of  the  tests  indicated  that  the 
key  to  the  improvement  of  navigation  con¬ 
ditions  in  the  inlet  is  a  new  south  jetty 
to  he  constructed  essentially  parallel  to 
the  existing  north  jetty.  Tests  were 
then  conducted  to  evaluate  the  length  and 
height  of  the  twin  jetties.  Based  on  the 
results  of  the  study,  it  is  recommended 
that  the  following  sequence  of  improve¬ 
ments  he  employed:  Remove  existing  south 
jetty,  working  landward  from  the  ocean 
end  and  leaving  a  short  sett  ion  of  t he 
jetty  lor  l, each  siahi  1  i  zat  ion  At  the 
same  time,  construct  the  new  south  jetty 
l  se  sti.ne  f  rnm  old  jetty  in  new  jetty  >1 
tt  is  economical.  Prior  to  closure  til 
f he  south  channel  by  construction  of  the 
jetty,  begin  dredging  a  navigation  chan¬ 
nel  of  100- ft  width  and  8- ft  depth  at 
mean  low  water  oil  a  line  from  deep  watpr 
in  the  throat  to  a  point  midway  between 
the  ocean  end  of  the  existing  jetties. 
Raise  the  north  jetty  to  +8  ft  mlw  from 
the  beach  to  a  point  1200  ft  from  the 
ocean  end  of  the  jetty  Dredge  a  tOO-ft- 
wide  interior  channel  to  a  depth  of  |0  ft 
mlw  on  a  line  favoring  deep  water  at  the 
throat  of  the  inlet  bayvard  to  deep  water 
at  the  north  end  of  the  existing  sand 
dike.  Consider  in  sequenc e  the  groin 


field  (stage  2)  and  sand  dike  (stage  4) 
should  the  interior  channel  subsequently 
prove  to  require  excessive  maintenance. 

U.S.  Army  Engineer  Waterways  Experiment 
Station.  Numerical  Analysis  of  Tidal 
Circulation  for  Long  Beach  Harbor,  by 
D.C.  Raney.  Miscellaneous  Paper  H-76-4, 
Report  1,  September  197b;  Report  2,  March 
1976;  Report  3,  September  1976;  Report  4, 
May  1976. 

Report  1 :  Existing  Conditions  and  Alter¬ 
nate  Plans  for  Pier  J  Completion  and 
Tanker  Terminal  Study.  Report  2:  Tidal 
Circulation  Velocity  Patterns  for  Exist¬ 
ing  Conditions  and  Alternate  Master  Plan 
Pier-J  Configurations  for  Sohio  Project. 
Report  3:  Existing  Conditions  and  Alter¬ 
nate  Plans  for  Pier  J  Completion  and 
Tanker  Terminal  Study  with  -82  ft  Chan¬ 
nel.  Report  4:  Tidal  Circulation  Veloc¬ 
ity  Patterns  for  Existing  Conditions  and 
Alternate  Master  Plan  Pier-J  Configura¬ 
tions  with  -82  ft  Channel  The  study  was 
conducted  for  Long  Beach  Harbor  to  nu¬ 
merically  investigate  tidal  circulation 
in  existing  basins  and  to  define  and 
evaluate  thp  impact  of  possible  modifica¬ 
tion  of  Piet  J  on  existing  harbor  circu¬ 
lation.  A  two-dimensional  dept h-averaged 
formulation  of  the  hydrodynamic  equations 
was  used  in  the  model  and  an  implicit- 
explicit  finite  difference  scheme  was 
used  to  numerically  solve  the  equations 
The  numerical  model  was  verified  using 
tide  and  velocity  data  from  the  prototype- 
and  from  physical  tests  Conducted 

.it  WT.S  For  each  Pier  >  mod  i  t  i  c  a  l  i  on 
i  oils  i del  ed  ,  ove i .» 1  j  tidal  <  i  i  c  u  1  a t  i  '<n 
patterns  were  obtained  hourly  by  veitor 
plots  of  the  tidal  velocity  at  each  fi¬ 
nite  difference  i c II  The  change  in 
overall  tidal  circulation  patterns  from 
those  presently  existing  were  also  deter¬ 
mined.  The  mass  flow  rates  through  the 
breakwater  openings  and  «harineis  were 
calculated  and  compared  with  those  flows 
currently  existing  m  the  harbor 
Changes  m  flow  rates  as  a  result  of  the 
Pier  J  modi  tic  at  i-  were  identified 


l  S  Army  Engineer  Waterways  Expel  i merit 
Station  Physical  Hydraulic  Models. 
Assessment  Predictive  capabilities, 

Report  1,  Hydrodynamics  of  the  Delaware 
River  Estuary  Model,  by  Id  Letter,  Jr  . 
and  W  H  Me  Ana  I  I v .  Jr  Research  Report 
H-7S-1,  Report  1,  lunr  197r> 

The  purpose  • » t  t  lie  study  is  to  define  t  tie 
reliability  with  which  results  of  tests 
conducted  in  a  physical  model  of  the 
Delaware  Rivei  Estuary  ‘an  he  used  to 
predict  the  effects  of  modifications  to 
l tie  estuary  The  Delaware  River  model  at 
the  Waterways  Expei  iment  St  at  i  oil  was  used 
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to  conduct  tests  to  predict  the  effects 
ofj the  navigation  channel  enlargement  be¬ 
tween  Philadelphia  and  Trenton,  and  the 
results  of  the  tests  are  compared  with 
subsequent  prototype  data  to  determine 
the  accuracy  of  the  model  predictions. 

It  is  concluded  that,  for  projects  in¬ 
volving  estuarine  modifications  up  to  the 
scale  of  navigation  channel  enlargement, 
the  physical  hydraulic  model,  when  care¬ 
fully  verified,  can  accurately  predict 
the  effects  of  the  project  on  the  estua¬ 
rine  system.  Undue  emphasis  should  not 
be  placed  upon  absolute  values  at  specif¬ 
ic  locations  since  discrepancies  may  oc¬ 
cur  due  to  scale  effects  or  the  dynamic 
nature  of  prototype  conditions.  Refer¬ 
ences  (5  items). 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Tillamook  Bay  Model  Study;  Hy¬ 
draulic  Model  Investigation,  by  G.M. 
Fisackerly.  Technical  Report  H-74-11, 
November  1974. 

The  Tillamook  Bay  model  was  of  the  fixed- 
bed  type,  constructed  to  scales  of  1:500 
horizontally  and  1:100  vertically,  and 
reproduced  Tillamook  Bay,  Oregon,  in  its 
entirety  and  a  suitable  area  of  the  Pa¬ 
cific  Ocean.  The  model  was  equipped  with 
the  necessary  appurtenances  for  accurate 
reproduction  and  measurement  of  tides, 
tidal  currents,  salinity  intrusion, 
freshwater  inflow,  shoaling  distribution, 
and  other  significant  prototype* phe¬ 
nomena  .  The  purpose  of  the  model  study 
was  to  determine  the  optimum  alignment 
and  length  of  south  jetty  at  the  entrance 
to  Tillamook  Bay  Model  verification 
tests  indicated  that  the  model  hydraulic 
and  salinity  regimens  were  in  satisfac¬ 
tory  agreement  with  those  of  the  proto¬ 
type  for  comparable  conditions.  It 
therefore  can  he  assumed  that  the  model 
provided  (plant i tat i ve  answers  concerning 
the  effect  of  the  proposed  plans  on  the* 
hydraulic  and  salinity  regimens  of  the 
hay.  The  optimum  plan  consisted  of 
existing  conditions  plus  a  7000- ft  south 
jetty  located  1200  ft  from  the  north 
jetty.  Lengths  greater  than  this  do  not 
modify  the  shoaling  pattern  to  any  great 
degree  and  should  be  considered  only  if 
additional  protection  for  navigation  is 
requ i red . 


li.S.  Army  Engineer  Waterways  Experiment 
Station.  Westport  Small-Boat  Basin  Re¬ 
vision  Study;  Hydraulic  Model  Investiga¬ 
tion,  by  N  .  J .  Brodgon,  Jr.  Miscella¬ 
neous  Paper  H-75-8,  November  1975 

An  existing  comprehensive  fixed-bed  model 
"l  the  Grays  Harbor  Estuary  was  used  to 
evaluate  the  flushing  charai tfrintics  of 
three  proposed  revision  plans  to  the 


existing  Westport  Small-Boat  Basin. 

Model  tests  were  conducted  to  determine 
current  velocities  in  the  two  exits  for 
base  conditions  and  plan  1,  surface  cur¬ 
rent  patterns  for  base  conditions  and 
plans  1  and  3,  and  flushing  characteris¬ 
tics  for  base  conditions  and  plans  1-3. 
Each  plan  improved  flushing  with  plan  3 
being  the  most  effective. 

U.S.  Geological  Survey.  Digital  Flow 
Model  of  the  Chowan  River  Estuary,  North 
Carolina,  by  C.C.  Daniel.  Water  Re¬ 
sources  Investigations  77-63,  August 
1977. 

A  one -dimensional  det e rmin i s t i c  flow 
model  based  on  the  continuity  equation 
has  been  developed  to  provide  estimates 
of  daily  flow  past  a  number  of  points  on 
the  Chowan  River  estuary  of  northeast 
North  Carolina.  The  digital  model,  pro¬ 
grammed  in  Fortran  IV,  computes  daily 
average  discharge  for  nine  sites;  four  of 
these  represent  inflow  at  the  mouths  of 
major  tributaries,  the  five  other  sites 
are  at  stage  stations  along  the  estuary. 
Because  flows  within  the  Chowan  River  and 
the  lower  reaches  of  its  tributaries  are 
tidal ly  affected,  flows  occur  in  both  up¬ 
stream  and  downstream  directions.  The 
period  of  record  generated  by  the  model 
extends  from  April  I,  1974,  to  March  31, 
1976.  During  the  two  years  of  model 
operation  the  average  discharge  at  F.den- 
house  near  the  mouth  of  the  estuary  was 
5,830  cu  ft  per  sec.  Daily  average  flows 
<)uring  this  period  ranged  from  55,900  c  u 
ft  per  sec  in  the  downstream  direction  on 
July  17,  1975,  to  14,200  cu  ft  per  sec  in 
the  upstream  direction  on  November  10, 
1974.  Selected  references  (25  items). 


US.  Geological  Survey.  A  Numerical  Model 
of  Material  Transport  in  Salt-Wedge  Estu¬ 
aries.  Geological  Survey  Professional 
Paper  917,  1975. 

Part  l.  Description  of  the  Model,  by 
HR.  Fischer.  Water  in  a  salt-wedge 
estuary  ideally  is  characterized  by  an 
oscillating  well-mixed  wedge  of  undiluted 
seawater  topped  by  a  series  of  succes¬ 
sively  more  dilute  overlying  layers.  In 
the  wedge  the  flow  is  hack  and  forth, 
with  a  net  landward  component  to  replace 
water  entrained  upward  into  the  overlying 
layer;  u\  the  overlying  layers  the  flow 
also  -scillates,  but  with  a  net  seaward 
component  because  of  the  input  of  fresh 
river  wat  and  entrained  wedge  water. 

The  flow  is  modeled  hy  a  computer  pro¬ 
gram,  and  the  flow  is  used  as  an  input  to 
the  c onst i t uent - t ransport  model.  The 
computer  program  then  is  used  to  deter¬ 
mine  the  advert  ion  and  dispersion  of  dis¬ 
solved  constituents  and  plankton,  and 
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their  concentrations  throughout  the  sys¬ 
tem  in  response  to  given  inputs.  The  re¬ 
port  describes  required  input  data  and 
method  of  operation  of  the  computer  pro¬ 
gram.  References  Cited  (10  items). 

Pa^r  t  II.  Mode  1  Computat  ion  o  f  Sal  in  it  y 
and  Sa l t-Wedge  Dissolved  Oxygen  in  the 
Duwam i s h  R i ver  Estua ry s  K ing  County, 
Washington,  by  J.D.  Stoner,  W.L.  Hau- 
shild,  and  J.B.  McConnell.  Saltwater 
from  Elliott  Bay  on  Puget  Sound  forms  a 
wedge  in  the  lower  part  of  the  Duwamish 
River  estuary.  The  numerical  model  de¬ 
scribed  by  Fischer  in  Part  1  of  this  re¬ 
port  was  used  in  computing  salinity  dis¬ 
tributions  in  the  estuary,  and  oxygen-use 
rates  and  dissol ved-oxygeu  distributions 
in  the  salt  wedge.  Computed  spatial  dis¬ 
tributions  of  salinity  agreed  well  with 
observed  distribut ions  during  about  TO 
slack  tides  in  July  and  August  1968. 
Analyses  of  the  sensitivity  of  computed 
salinity  to  changes  in  model  input  param¬ 
eters  indicate  that  salinity  changed  most 
in  repsonse  to  changes  in  the  wedge  sa¬ 
linity  and  the  location  of  the  wedge  toe. 
The  rate  of  use  and  the  concent ra t i on  of 
dissolved  oxygen  (DO)  in  the  salt  wedge 
were  computed  by  the  model  for  June- 
August  1968  and  for  the  Junr-September 
periods  of  1967  and  1969-71.  Before 
1970,  the  estuary  received  discharges  of 
treated,  partly  treated,  and  raw  indus¬ 
trial  and  municipal  wastes;  alter  1970, 
the  only  major  source  of  waste  was  the 
effluent  from  the  Renton  Treatment  Plant, 
a  secondary  treatment  plant.  Attributa¬ 
ble  to  these  changes  in  waste  disposal  to 
the  estuary  were  (1)  observed  wedge  Du 
concent  rat  ions  generally  2  mg/ 1  greater 
in  1970-71  than  in  1967-69,  and  (2) 
oxygen-use  rates  in  the  wedge  60  percent 
greater  during  1967-69  than  during  1970- 
71.  Analyses  of  covariance  indicate  that 
computed  wedge  DO  concentrations  were  not 
different  (95  percent  confidence  level) 
from  observed  concentrations,  and  the 
standard  error  of  estimate  of  the  com¬ 
puted  concentrations  ranged  from  10  per¬ 
cent  (1971)  to  22  percent  (1967)  of  the 
observed  mean  concentrations.  Sensitiv¬ 
ity  analyses  indicate  that  wedge  DO  con¬ 
centration  changed  proportionally  with 
oxygen-use  rate  and  also  was  sensitive  to 
changes  in  the  wedge  tow  location  and  in 
the  velocity  of  the  water  entrained  from 
the  wedge.  The  model  was  used  to  predict 
the  changes  that  would  have  occurred  in 
the  oxygen-use  rate  arid  DO  concentrations 
in  th»  wrdge  during  Jnne-Sept embe r  1971 
if  discharge  of  Renton  Treatment  Plant 
effluent  had  been  increased  from  a  1971 

average  of  17  ft  Vs  (61  mVmin)  to  the 

plannee)  maximum  of  221  ft  Vs  (  )79  m'/mm). 
The  predictions  suggest  that  (1)  oxygen- 
use  rate  would  have  been  increased  by 
92  percent,  (2)  a  relatively  low  DO  con¬ 
centration  (4  mg/li  .iii Id  have  been 
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decreased  by  45  percent,  and  (1)  a  rela¬ 
tively  high  concent  ra  t  i  on  (9  ing/ 1  )  would 
have  been  decreased  by  8  percent .  Refer" 
cnees  Cited  (12  items). 


Van  t)e  Kreeke,  J.  Increasing  the  Mean 
Current  in  Coastal  Channels.  Journal  ol 
the  Waterways,  Harbors  and  Coastal  Engi¬ 
neering  Division,  Proc.  ASCE,  vol.102, 

No . WW2 ,  p, 223-2 34,  May  1976.  (See 
annotation  in  Section  1.) 


Vicens,  G.J.,  Harley,  B.M.,  and  Schaake, 
J.C.,  Jr.  FL0W2D:  A  Two-Dimensional 
flow  Model  for  Flood  Plains  and  Estu¬ 
aries.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE ,  San  Francisco, 
California,  September  1-5,  1975,  vol.II, 
p. 1487-1504. 

The  simulation  of  flows  and/or  stages  in 
wide  and  irregular  flood  plains  arid 
estuaries  frequently  requires  a  two- 
dimensional  representation  ol  the  flow 
processes  he  used.  In  such  cases  a  one- 
dimensional  model  may  significantly 
underestimate  the  stages  or*  flows  in  cer¬ 
tain  portions  of  the  area  being  modeled 
while  overestimating  those  in  other  por¬ 
tions.  This  paper  presents  the  theory,  a 
solution  procedure,  and  a  practical 
application  of  a  two-dimensional  model, 
FL0W2D,  which  has  been  used  in  a  number 
of  practical,  engineering  problems. 
References  (4  items). 


Vincent,  C.E.,  and  Smith,  D.).  Measure¬ 
ments  of  Waves  in  Southampton  Water  and 
Their  Variation  with  the  Velocity  ot  the 
Tidal  Current.  ESTUARINE  AND  COASTAL 
MAR  1 NE  SCIENCE,  vol.4,  No. 6,  p.641-652, 
November  197b.  (See  annotation  in 
Sec  t i on  J .  ) 

Vreugdenhil,  C.B.,  and  Voogt ,  J.  Hydro¬ 
dynamic  Transport  Phenomena  in  Estuaries 
and  Coastal  Waters:  Scope  of  Mathemati¬ 
cal  Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Animal  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  ot  ASCF. ,  San  Francisco, 

(all  forma.  September  1-5,  19  75,  vol.I, 
p. 690 -708  Same:  Delft  Hydraulics 

l.ahorat  «>ry ,  Public  it  ion  So.  155,  December 
J9  75  . 

An  analysis  is  given  of  l be  assumptions 
in  different  types  of  mathematical  models 
for  the  transport  of  water  and  other 
quantifies  m  estuaries  and  coastal 
waters  The  starting-point  is  formed  by 
the  equations  for  three-dimensional  tur¬ 
bulent  (low.  An  estimate  of  the  inipnr* 
tame  of  various  terms  i;  given.  By 
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several  averaging  processes,  increasingly 
simpler  models  are  obtained,  but  the  in¬ 
terpretation  of  coefficients  becomes  in¬ 
creasingly  more  difficult.  Also  the  nu¬ 
merical  possibilities  are  discussed,  with 
special  emphasis  on  aspects  of  accuracy 
and  non-linear  stability  which  are  con¬ 
sidered  the  most  important  numerical 
problems.  Throughout  the  paper,  atten¬ 
tion  is  limited  to  nearly  horizontal 
flow,  although  the  influence  of  short 
waves  on  these  flows  is  also  treated.  In 
the  discussion  the  parallel  between  mo¬ 
mentum  and  mass  transfer  (hydrodynamics 
and  water  quality)  is  taken  into  account. 
References  (26  items). 


Wada ,  A.,  and  Miyaike,  V.  Study  on  Adapt¬ 
ability  of  Prediction  Method  of  Simula¬ 
tion  Analysis  for  Diffusion  of  Discharged 
Warm  Water  in  the  Bay.  Civil  Engineer¬ 
ing  Laboratory,  Central  Research  Insti¬ 
tute  of  Electric  Power  Industry.  Tech¬ 
nical  Report  C:  374004,  November  1075. 

Adaptability  of  the  prediction  method  of 
the  simulation  analysis  for  the  diffusion 
of  the  discharged  warm  water  in  the  bay 
is  discussed  comparing  the  predictive 
computation  results  with  the  actual  mea¬ 
surement  results  regarding  the  region  of 
the  discharged  warm  cooling  water  diffu¬ 
sion  from  a  group  of  thermal  power  sta¬ 
tions  located  in  the  innermost  of  the  Ise 
Bay  which  was  selected  as  the  investi¬ 
gated  site.  The  numerical  simulation 
analysis  itself  was  conducted  on  the 
basis  of  the  oceanographical  observations 
at  the  investigated  sea  region.  in  the 
innermost  of  the  Ise  Bay  there  exists  the 
Nagoya  Coastal  Industrial  Zone  where 
Chita,  Nishinagoya,  Shinnagoya,  and  Me i ko 
thermal  power  stations  are  located.  The 
total  capacity  of  these  facilities  conies 
up  to  approximately  4,000  MW.  The  cool¬ 
ing  water  of  these  power  stations  is  all 
discharged  into  the  harbor  of  Nagoya. 

The  innermost  of  the  Ise  Bay  is  parti¬ 
tioned  by  the  breakwater  against  the  high 
tide,  and  inside  the  breakwater  the 
Nagoya  Harbor  is  situated.  The  sea  water 
exchange  is  done  through  the  two  mouths 
of  the  breakwater.  References  (1  item). 


Wallis,  I.G.  lagrangian  Box  Models  of 
Waste  Transport  in  Tidal  Waters. 

Australia  Institution  of  Engineers,  Civil 
Engineering  Transactions,  vol .CK  19, 

No .  1  ,  p.  101-109,  1477.  (See  annotation 
i n  Sec 1 1 on  IV.) 


Walsh,  P and  Noye ,  B..J.  A  Numerical 
Model  of  Wind -Induced  Circulation  in  t  fie 
Murray  Mouth  Lukes,  South  Austral i a . 
Fifth  Aust ra 1  as i an  Conference  on  Hydrau¬ 
lics  and  Fluid  Mechanics,  University  of 


Canterbury,  Christchurch,  New  Zealand, 
9-13  December  1974;  Conference  Proceed¬ 
ings,  vol . I l ,  p.284-293. 

Varying  wind  stress  is  the  main  cause  of 
water  level  variations  and  circulation  in 
the  system  of  Murray  Mouth  lakes,  South 
Australia.  Strong  winds  can  cause  low- 
lying  areas  at  their  leeward  shore  to  be 
flooded  and  irrigation  inlet  pipe's  to  be 
exposed  at  their  windward  shore.  Knowl¬ 
edge  of  the  circulation  is  important  for 
the  prediction  of  dispersion  of  pollut¬ 
ants  within  the  lakes.  These  effects  are 
modeled  numerically  by  a  scheme  which  can 
incorporate  the  channel  connecting  the 
lakes.  Results  are  presented  for  a  wind 
regime  of  constant  strength  which  rotates 
anticlockwise  diurnal  ly  and  persists  for 
up  to  a  week  at  a  time,  this  being  a 
typical  wind  regime  for  the  region. 
References  (12  items). 


Wang,  J.U.  Real-Time  Flow  in  Unstratified 
Shallow  Water.  Journal  of  the  Waterway, 
Port,  Coastal  and  Ocean  Division,  Proc. 
ASCE,  vol. 104,  No.WWl,  p. 53-68,  February 
!  9  7  8  . 

A  finite  element  model  for  prediction  of 
t  i  rue-dependent  flow  in  shallow  coastal 
areas  is  presented  herein.  The  model  is 
based  upon  the  vertically  integrated 
equations  of  motion  combined  with  the  hy¬ 
drostatic  assumption  and  is  applicable  t" 
water  bodies  without  vertical  stratifica¬ 
tion.  The  time  integration  scheme 
evolves  on  a  grid  with  variables  stag¬ 
gered  in  time  and  is  conditionally  sta¬ 
ble.  Consistent  treatment  of  boundaries 
is  facilitated  by  the  flexible  grid  lay¬ 
out,  and  the  finite  element  method  al¬ 
lows  straightforward  treatment  of  convec¬ 
tive  terms  throughout  the  domain.  All 
variables  are  defined  at  the  same  points 
in  space.  The  mode  1  is  applied  to 
predict  tidal  flow  and  the  flow  induced 
by  a  hypothetical  cooling  water  circula¬ 
tion  system.  References  (16  items). 

Wang,  Y.-H.  The  Interfarial  Stress  in  a 
Strongly  Stratified  Estuary.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol . 1 ,  Paper  A14.  (See  annotation  in 
Sect  ion  III.) 


Wang,  Y.-H.  Transverse  Circulation  and 
Mass  Transport  in  Estuaries.  University 
of  F. or i da,  Gainesville,  Coastal  and 
Orej aograph i c  Engineering  Laboratory, 
UFL/COF.L/  TR-034 ,  October  1976. 


A  stably  stratified  slow  field  with  lon¬ 
gitudinal  and  transverse  circulation  has 
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been  created  in  a  newly  designed  and  con* 
s true ted  circular  plexiglass  basin.  Two 
cases  are  being  investigated,  water  and 
brine  streams  are  introduced  to  the  cir¬ 
cular  basin  from  (1)  the  same  direction, 
(2)  the  opposite  direction.  In  each  of 
the  two  cases,  the  product  c'u'  and 
c'u>'  are  measured  at  eight  stations  in 
the  circular  basin.  Comparison  between 
these  longitudinal  and  tranxverse  compo¬ 
nents  are  made.  It  is  found  c'u’  >  c*to' 
at  all  measured  stations.  This  result  is 
not  in  agreement  with  Fischer's  (1972) 
theory.  It  is  also  found  that  two  mecha¬ 
nisms  totally  different  in  character  are 
responsible  for  the  mass  transport  pro¬ 
cesses  in  estuaries,  namely  instantaneous 
fine  scale  turbulent  velocity  fluctua¬ 
tions  such  as  u*  ,  v'  ,  and  uj '  and 
large  scale  motions  yet  to  be  identified. 
These  large  scale  motions  are  suspected 
to  be  in  the  forms  of  eddies  and  jets  of 
various  sizes.  The  occurrence  of  these 
large  scale  motions  is  considered  to  be 
related  to  the  sudden  expansion  of  river 
and  tidal  flows  in  the  estuary  and  the 
estuarial  boundaries.  References 
(34  items). 


Wang,  J.O.,  and  Connor,  J.J.  Finite 

Element  Model  of  Two  Layer  Coastal  Circu¬ 
lation.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol.III, 
1975,  Chapter  141  (p . 240 1 -2420) . 

A  set  of  "averaged"  partial  differential 
equations  for  the  circulation  in  a  two 
layered  coastal  water  is  established  by 
assuming  each  layer  to  be  vertically 
homogeneous  and  by  performing  a  vertical 
integration  over  the  layer  thicknesses. 
Since  the  phenomena  to  be  investigated 
typically  consist  of  long  waves  such  as 
a  tidal  wave,  the  hydrostatic  pressure 
assumption  is  also  introduced.  The 
finite  element  method  is  employed  to 
transform  the  partial  differential  equa¬ 
tions  to  a  discrete  system  of  ordinary 
differential  equations  which  are  solved 
using  an  implicit  time  stepping  method 
similar  to  the  trapezoidal  rule,  hut  with 
the  variables  (elevation  and  flows)  stag¬ 
gered  in  time.  A  linear  stability  analy¬ 
sis  shows  the  initial  value  problem  to  be 
unconditionally  stable.  In  practice,  in¬ 
stability  due  to  boundary  conditions  and 
non-linearity  sets  in.  Comparisons  be¬ 
tween  computed  and  analytical  solutions 
for  simple  cases  give  good  agreement. 

The  tidal  excitation  of  Massachuset ts 
Bay,  represented  as  a  rectangular  basin 
with  opening  on  one  side,  is  presented  as 
an  illustrative  example.  References 
(13  i terns ) . 


Wang,  J.D.,  and  Connor,  J.J.  Mathematical 
Modeling  of  Near  Coastal  Circulation. 
Ralph  M.  Parsons  Laboratory  for  Water  Re¬ 
sources  and  Hydrodynamics,  Report  No . 200 , 
April  1975. 

Hydrodynamic  circulation  in  coastal 
waters  is  formulated  in  terms  of  mathe¬ 
matical  models.  A  systematic  discussion 
of  the  derivation  of  a  set  ol  governing 
equations,  expressing  conservation  of 
mass  and  momentum  is  presented.  A  sim¬ 
plification  is  introduced  by  integrating 
all  variables  and  equations  over  the 
total  water  depth.  The  derivation  of  the 
vertically  integrated  formulation  for  one 
ami  two  layered  situations  is  discussed 
along  with  the  underlying  assumptions  and 
closure  problems.  The  treatment  of 
boundaries  and  boundary  conditions  is 
given  particular  attention.  By  analogy 
to  the  mechanics  of  a  particle  it  is  pos¬ 
tulated  that  the  admissible  boundary  con¬ 
ditions  must  either  he  in  terms  of  forces 
or  discharges.  References  (81  items). 


Wang,  S . ,  and  Hwang,  L.-S.  Numerical 
Simulation  of  Oil  Slick  Transport  in 
Buys.  Proceedings  of  the  Fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  1974,  Copenhagen,  Denmark,  vol.III, 
1975,  Chapter  129  (p. 2227-2244) . 

A  computer  model  for  simulating  oil 
spreading  and  transport  has  been  devel¬ 
oped.  The  model  can  be  utilized  as  a 
useful  tool  in  providing  advance  informa¬ 
tion  arid  thus  may  guide  decisions  for  an 
effective  response  in  control  and  clean¬ 
up  once  an  accidental  spill  occurs.  The 
spreading  motion  is  simulated  according 
to  the  physical  properties  of  oil  and  its 
characteristics  at  the  air-oi 1-water  in¬ 
terfaces.  The  transport  movement  is 
handled  hy  super i mpos l ng  the  spreading 
with  a  drift  motion  caused  by  winds  and 
tidal  currents.  By  considering  an  oil 
slick  as  a  summation  of  many  elementary 
patches  and  applying  t  lie  principle  of 
superposition,  the  model  is  capable  of 
predicting  the  oil  size,  shape,  and  move¬ 
ment  as  a  function  of  time  after  a  spill 
originates.  Field  experiments  using 
either  cardboard  markers  or  soybean  oil 
to  simulate  a  spill  were  conducted  at  the 
Long  Reach  Harbor.  Computer  predictions 
showed  good  agreement  with  the  field 
trares.  References  (11  items). 


Wang ,  S . T . ,  McMillan,  A . F . ,  and  Chen ,  R . H . 
Analytical  Model  of  Dispersion  in  Tidal 
Fjords.  Journal  of  the  Hydraulics  Divi¬ 
sion,  Proc.  ASCF. ,  vo  1.1 03,  No.HY7, 
p.737-751,  July  1977. 
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Using  the  integral  transforms  technique, 
the  unsteady  three-dimensional  advective- 
diffusion  equation  was  solved  analyti¬ 
cally  for  the  dispersion  of  pollutants 
from  an  instantaneous  point  source  in 
open  channels  of  finite  width.  The  flow 
velocity  through  the  channel  was  the  mean 
current  velocity  which  was  assumed  to 
vary  sinusoidally  with  time  but  linearly 
with  water  depth.  The  effect  of  first- 
order  reactions  is  to  reduce  the  concen¬ 
tration  level  throughout  the  channel. 

The  spread  of  pollutants  in  the  direction 
of  mean  flow  is  accelerated  as  a  result 
of  the  existence  of  a  vertical  shear. 

The  width  of  the  channel  is  important,  as 
is  the  boundary  in  the  y  direction  that 
profoundly  affects  the  horizontal  disper¬ 
sion  when  the  source  is  close  to  the 
bank,  but  its  effect  diminishes  as  the 
source  is  moving  farther  away  from  the 
bank.  These  findings,  as  well  as  others, 
are  examined  and  illustrated  graphically. 
References  (19  items). 


Wang,  Y.-H.,  et  al.  Satellite  Applica¬ 
tions  to  a  Coastal  Inlet  Study,  Clear¬ 
water  Beach,  Florida.  University  of 
Florida,  Gainesville,  Coastal  and  Oceano¬ 
graphic  Engineering  Laboratory,  UFL/COEL- 
77/026,  December  1977.  (See  annotation 
in  Section  VII.) 


Ward,  G.H.  Formulation  and  Closure  of  a 
Model  of  Tidal-Mean  Circulation  in  a 
Stratified  Estuary.  Estuarine  Pro¬ 
cesses;  Volume  II,  Circulation,  Sedi¬ 
ments,  and  Transfer  of  Material  in  the 
Estuary,  edited  by  Martin  Wiley.  New 
York,  Academic  Press,  1977,  p.365-378. 

We  consider  the  formulation  of  the 
lateral-mean  tidal-mean  momentum  and  salt 
balances  in  an  estuary  with  rectilinear 
cross-section.  Explicit  treatment  of  the 
density  current,  typical  of  tidal-mean 
estuarine  circulation,  requires  solution 
of  the  coupled  equations  of  momentum 
and  salinity.  Central  to  this  is  the 
specification  of  the  vertical  eddy 
fluxes.  Analysis  of  data  from  the  Mersey 
and  James  estuaries  indicates  that  the 
entirety  of  the  vertical  structure  of  the 
salt  flux  is  determined  by  the  local 
gravitational  stability  and  the  proximity 
to  the  vertical  boundaries  of  the  system, 
the  absolute  magnitude  of  the  flux  being 
established  by  the  bulk  hydrodynamic 
characteristics  of  the  estuary.  The 
structure  of  the  momentum  flux  is  further 
dependent  upon  the  Richardson  number 
ratio  Rf/Ri,  for  which  a  functional  form 
is  suggested.  An  idealized  analytical 
solution  is  given  and  numerical  solution 
of  the  more  general  equations  is  dis¬ 
cussed.  References  (23  items). 


Ward,  P.H.B.  The  Transver  e  Distribution 
of  Velocity  in  Estuary  Flow.  JOURNAL  OF 
HYDRAULIC  RESEARCH,  vol.12.  No . 2 , 
p.  253-2  74,  197**.  (See  annotation  in 
Sect  ion  I  .  ) 


Weare,  T.J.  The  Economic  D l sadvan t ages  of 
the  Finite  Element  Method  for  Two- 
Dimensional  Tidal  Hydraulics.  HRS  Notes 
(Hydraulics  Research  Station,  Great 
Britain),  No. 18,  p.5-6,  May  1976. 

In  the  past  year  or  so  considerable  ef¬ 
fort  lias  been  devoted  to  the  problem  of 
applying  the  method  of  finite  elements  to 
the  solution  of  the  t wo-d imens l ona 1  shal¬ 
low  water  equations.  Hitherto  little  at¬ 
tention  has  been  paid  to  the  question  of 
the  relative  economics  ol  the  finite  ele¬ 
ment  method  compared  with  the  widely  used 
method  of  finite  differences.  Paper  pre¬ 
sents  general  considerations  which  sug- 


gest 

that  for 

the  t; 

ype 

of 

practical  p 

roh- 

I  ems 

which  ari 

se  i  it 

t  he 

mode  1 i ng  of  t 

he 

t  ida 

1  hydrau 1 i 

cs  of 

est 

ua  r 

i  es ,  seas  a 

nd 

coas 

tal  waters 

,  the 

f  i  n 

l  te 

element  m' 

L  hod 

is  not  economi 

rally 

via 

b  1  e 

Referer.r 

es 

(5  i 

terns )  . 

Weare , 

T.J.  In 

stabi 

1  ity 

i  n 

Tiual  Flow 

Computational  Schemes.  Journal  of  the 
Hydraulics  Division,  Proc.  ASCE ,  vol.102, 
No . HY5 ,  p. 569-580,  May  1976.  Discus¬ 
sion,  No.  HY12,  p . 1787-1 790 ,  December 
1976. 

A  careful  analysis  of  the  multiopera- 
tional  finite  difference  schemes  proposed 
by  Leendertse  reveals  a  nonlinear  numeri¬ 
cal  instability.  This  instability  arises 
from  the  imperfect  time  centering  of  cer¬ 
tain  nonlinear  terms  in  the  shallow  water 
equations.  For  many  applications,  the 
natural  damping  due  to  the  friction  term 
controls  or  masks  the  instability.  The 
results  of  the  stability  analysis  suggest 
that  the  instability  becomes  uncontrol¬ 
lable  when  a  small  grid  spacing  is  used. 
These  conclusions  are  confirmed  by  numer¬ 
ical  experiment.  References  (3  items). 
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Circulation.  JOURNAL  OK  PHYSICAL  OCEAN¬ 
OGRAPHY  ,  vol.b.  No.1),  p./2l-734,  Septem¬ 
ber  19  7t>. 

Atmospherically  driven  flow  in  the  Provi¬ 
dence  River  (a  partially  mixed  estuary) 
has  been  examined  using  a  f>l-duv  velocity 
record  measured  2  m  from  the  bottom.  Ve¬ 
locity  fluctuations  at  time  scales  be¬ 
tween  the  steady-state  gravi tat iona I  con¬ 
vection  and  the  tidal  oscillations  were 
large  and  almost  exclusively  wind- 
induced.  The  mean  and  variance  of  the 
velocity  component  lying  along  the  chan¬ 
nel  axis  were  11.7  cm  s  *  (landward)  and 
2  -2 

166.9  cm  s  .  01  this  axial  current 

variance  48%  resided  at  suhtidal  frequen¬ 
cies  as  compared  to  45%  associated  with 
semidiurnal  tides  (the  remaining  7%  was 
mostly  due  to  higher  tidal  harmonics). 
Over  the  most  energetic  portion  of  the 
axial  current  spectrum  (periodicities  of 
4-5  days),  97%  of  the  variance  was  coher¬ 
ent  with  the  wind  velocity  component  ly¬ 
ing  along  the  direction  of  maximum  fetch, 
with  the  current  lagging  the  wind  by 
about  4  h.  Owing  to  this  extremely  high 
coherence,  a  linear  t ime- invariant  sto¬ 
chastic  model  reproduced  the  axial  cur¬ 
rent  from  the  two  orthogonal  wind  veloc¬ 
ity  components  to  within  an  rms  error  ol 

2.3  cm  s  l.  The  wind  also  had  a  marked 
effect  upon  the  density  field.  It  is 
concluded  that  the  effects  of  wind  can 
permeate  the  entire  water  column  of  a 
partially  mixed  estuary  and  can  be  of 
equal  (or  greater)  importance  to  the  cir¬ 
culation  as  the  tides  or  gravitational 
convection.  References  (24  items). 


Welander,  P.  Two-Layer  Exchange  in  an 
Estuary  Basin,  with  Special  Reference  to 
the  Baltic  Sea.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY ,  vol.4,  No. 4,  p.542-556, 
October  1974.  (See  annotation  in 
Sect i on  I .  ) 


Whalin,  R.W.  Hydraulic  Model  Evaluation 
ot  Coastal  Evolution  Due  to  Offshore 
Structures.  SHORE  AND  REACH,  vol.43, 

No. 1 ,  p . 9-20,  Apr i l  1975. 

The  author  emphasizes  that  the  fixed-hed 
hydraulic  model,  either  undistorted  or 
distorted,  is  a  valuable  tool  available 
to  the  coastal  engineer  for  attempting  to 
determine  the  potential  effect  of  off¬ 
shore  structures  on  coastal  evolution. 
Mode*  I  measurements  of  longshore'  currents, 
breaking  wave*  heights,  breaking  depth, 
and  angle  can  he  used  to  evaluate  the 
relative  effort  of  the  proposed  construc¬ 
tion  on  coastal  evolution.  A  distorted 
fixed-hed  hydraulic  model  was  used  as 
this  concept  was  applied  to  the  evalua¬ 
tion  of  the  effect  of  the  Atlantic 


Generating  Station  on  coastal  evolution 
near  Little  Egg  Inlet,  New  Jersey. 
References  (7  items). 


Whipple,  W. ,  Jr.,  Hunter,  J.V.,  Ahlert , 
K.C.,  et  al.  Estimating  Runoff  Pollu¬ 
tion  from  Large  Urban  Areas--The  Delaware 
Estuary.  New  Brunswick,  N J ,  Rutgers 
University,  Water  Resources  Research  In¬ 
stitute,  July  1978.  (See  annotation  in 
Sect  ion  IV.) 


Whipple,  W. ,  Jr.,  Hunter,  J.V.,  Dittman, 
F.W.,  et  al.  Oxygen  Regeneration  of 
Polluted  Rivers:  The  Passaic  River. 
Water  Resources  Research  Institute, 
Rutgers  University,  New  Brunswick,  NJ , 
Water  Pollution  Control  Research  Series 
16080  KYA  03/71.  (See  annotation  in 
Sect i on  ! V . ) 


White,  P.M.,  Lessmann,  R.C.,  and  Spaulding, 
N.L.  Numerical  Estuarine  Models  for 
Water  Quality  Management  in  the  Black- 
stone  River-Providence  River  and  the 
Taunton  River-Mt.  Hope  Bay  Complexes. 
Rhode  Island  Water  Resources  Center,  Com¬ 
pletion  Report,  0WRR  Project  A-059-R1 , 
June  30,  1976. 

A  one-d i mens iona 1  mime ri cal  finite- 
difference  model  is  developed  for  comput¬ 
ing  water  quality  parameters  in  a  river 
basin.  The  model  is  then  applied  to  the 
Blacks  tone  River  Basin  lie  tween  Auburn, 
Massachusetts,  arid  Central  Falls,  Rhode 
Island.  The  river  is  divided  into  57  nu¬ 
merical  segments  of  average  length  4900 
ft  and  average  cross-sect  ion  500  sq  ft. 
Source  loads  are  given  for  the  various 
constituent  discharges  into  the  river. 
Computations  are  made  for  the  distribu¬ 
tion  of  dissolved  oxygen,  biochemical 
oxygen  demand,  total  phosphates,  ammonia 
nitrogen,  nitrate  nitrogen,  total  alka¬ 
linity,  and  total  col i forms,  for  four 
different  seasonal  river  volume  flow 
rates.  Literature  Cited  (7  items). 


White,  S.M.,  Jirka,  G.H.,  and  Ha rl eman, 
D.R.F.  Experimental  Invest  ig.it  ion  of 
Submerged  Condenser  Cooling  Water  Dis¬ 
charge  into  Casco  Bay  (William  F.  Wyman 
Station).  Ralph  M.  Parsons  Laboratory 
for  Water  Resources  and  Hyd rodynami cs , 
Department  of  Civil  Engineering,  Massa¬ 
chusetts  Institute  of  Technology,  Report 
No. 186,  July  1974. 

A  tidal  model,  at  an  undistorted  scale  of 
1/100,  was  constructed  and  operated  to 
study  the  near- fie  Id  temperature  effects 
on  Casco  Bay,  Maine,  of  the  proposed 
Units  0 3  and  04  submerged  cooling  water 
discharge  f rom  the  W.F.  Wyman  Electric 
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Generating  Station.  The  Station  is  lo¬ 
cated  on  Cousins  Island  and  will  have  a 
capacity  of  824  MW^ .  Three  discharge 

modes  were  tested:  single  pipe,  double 
pipe  and  multiport  diffuser  designs.  The 
discharge  will  be  subject  to  State  of 
Maine  and  Federal  thermal  standards. 

With  regard  to  these  standards,  the  ex¬ 
perimental  results  indicate  that  the  dis¬ 
charge  area  in  Casco  Bay,  off  Cousins  Is¬ 
land,  is  generally  well-suited  for  a  sub¬ 
merged  condenser  water  discharge.  This 
is  due  to  the  combination  of  two  factors: 
relatively  deep  water  with  sufficient 
tidal  advective  motion  and  relatively 
small  condenser  heat  input.  Single  pipe 
and  double  pipe  discharges  typically  pro¬ 
duce  higher  temperature  maximums,  while 
multiport  diffusers  spread  the  discharge 
flow  over  a  certain  distance  and  thus  re¬ 
duce  the  maximum  temperature  rises.  In 
particular,  it  was  found  that  a  480  ft 
long  multiport  diffuser  with  unidirec¬ 
tional  nozzle  orientation  is  most  satis¬ 
factory  for  the  heated  discharge,  as  in¬ 
duced  near-field  temperature  rises  are 
minimized  and  the  diffuser  length  is 
relatively  short.  References  (3  items). 


Williams,  B.J.,  and  Hinwood,  J.B.  On  the 
Development  and  Calibration  of  a  Large 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p . 244-249 . 

Aspects  of  the  development  and  calibra¬ 
tion  of  a  large  two-dimensional  hydrody¬ 
namic  model  are  described.  This  numeri¬ 
cal  model  is  one  of  a  sequence  of  models 
used  to  simulate  water  movement  and  water 
quality  changes  in  bays  and  estuaries 
currently  being  applied  to  Westernport 
Bay  near  Melbourne.  The  development  of 
the  model  included  adapting  it  to  the 
available  computer  and  modifying  it  to 
treat  a  bay  with  tidal  mud  flats.  The 
criteria  for  selection  of  model  time  step 
and  spatial  grid  size  are  then  discussed. 
Model  calibration  is  defined  and  each  of 
the  adjustments  which  may  be  made  to 
bring  model  and  field  measurements  into 
accord  are  described.  It  is  concluded 
that  adaptation  of  one  of  the  available 
hydrodynamic  models  to  a  particular  com¬ 
puter  and  a  given  bay  takes  time  and  in¬ 
volves  detailed  consideration  of  both  the 
physical  and  computational  factors.  Ref¬ 
erences  (4  items). 

Williams,  J.M.  Scaling  Criteria  for  Hy¬ 
draulic  Modelling  of  Thermal  Plumes. 

HRS  Notes  (Hydraulics  Research  Station, 
Great  Britain),  No. 18,  p.6-8,  May  1976. 


Scaling  of  hot-water  plumes  in  conven¬ 
tional  hydraulic  models  is  recognized  as 
unreliable  since  the  criteria  governing 
the  scaling  of  the  overall  model  do  not 
apply  to  the  phenomena  contributing  to 
the  development  of  the  plume.  In  a  re¬ 
cent  study  at  the  Hydraulics  Research 
Station,  concerning  Littlebrook  Power 
Station  on  the  River  Thames,  an  attempt 
was  made  to  generate  a  representative 
plume  in  steady  unidirectional  flow  in  a 
flume . 


Wilson,  J.F.,  Lowrey,  D.P.,  and  Millan, 

J.D.  Dredging  with  Tidal-Powered  Jets. 
Eighth  Annual  Offshore  Technology  Confer¬ 
ence,  Houston,  Texas,  May  3-6,  1976;  Pro¬ 
ceedings,  vol.III,  Paper  No.OTC  2585. 

One  alternative  for  maintaining  channels 
at  a  specified  depth  is  to  locally  ac¬ 
celerate  the  tidal  currents  with  a  trans¬ 
portable,  bottom-crawling  funnel  whose 
jet  aids  in  scouring.  Toward  this  end, 
several  l/30th  scale  model  configurations 
were  built  and  tested  in  a  laboratory 
flume  to  study  the  effects  on  volume 
yield  rate  (jet-scoured  trench  size)  of 
the  controlling  system  parameters.  Cor¬ 
related  data  lead  to  an  optimum  dredge- 
jet  design:  a  l/4th  scale  configuration 
for  field  tests  at  the  Duke  University 
Marine  Laboratory  harbor  channel  ,  Beau¬ 
fort,  N.C.  If  future  field  tests  are  as 
successful  as  the  laboratory  experiments 
presented  here,  full-scale  tidal-powered 
dredging  jets  with  yield  rates  exceeding 

3 

0.6  m  /min  may  be  realized.  References 
(3  items) . 


Winter,  D.F.  Studies  of  Circulation  and 
Primary  Production  in  Deep  Inlet  Environ¬ 
ments.  U.S.  Environmental  Protection 
Agency,  EPA-600/3-77-049 ,  April  1977. 

(See  annotation  in  Section  I.) 


Wolanski,  E.J.,  and  Banner,  M.L.  Buoyant 
Surface  Jets  in  Tidal  Longshore  Currents 
Journal  of  the  Hydraulics  Division,  Pro¬ 
ceedings,  ASCE,  vol.104,  No.HYll,  p.1505 
1519,  November  1978. 


Calculations  are  presented  showing  that  a 
three-dimensional  buoyant  surface  jet 
discharged  supercritical ly  into  an  infi¬ 
nitely  large  and  quiescent  body  of  re¬ 
ceiving  water  transitions  to  subcritical 
flow  without  the  occurrence  of  an  inter¬ 
nal  hydraulic  jump.  A  numerical  model 
is  also  used  to  predict  the  bulk  behavior 
of  the  jet  created  by  the  discharge  of 
a  buoyant  effluent  into  a  reversing  long¬ 
shore  current.  It  is  found  that  the 
plume  is  stretched  in  the  offshore  direc¬ 
tion  and  that  the  bulk  Richardson  number 
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attains  a  local  maximum  along  the  plume 
center  line.  It  is  concluded  that  the 
presence  of  the  reversing  current  will 
not  generally  inhibit  dilution  of  the 
plume.  However,  under  certain  circum¬ 
stances,  the  model  predicts  a  second  tran¬ 
sition  from  subcritical  back  to  supercrit¬ 
ical  flow;  laboratory  observations  sug¬ 
gest  that  this  corresponds  to  a  splitting 
of  the  plume  into  two  parts,  one  actively 
growing  and  the  other  floating  passively 
in  the  current  and  later  reentrained  into 
the  growing  plume.  References  (21  items). 


Wollast,  R.  Modelling  of  Biological  and 
Chemical  Processes  in  the  Scheldt  Estuary. 
Hydrodynamics  of  Estuaries  and  Fjords; 
Proceedings  of  the  9th  Liege  Colloquium 
on  Ocean  Hydrodynamics,  1977,  p.63-77. 

The  chemical  and  biological  processes  oc¬ 
curring  in  natural  environments  are  known 
to  be  very  complicated  according  to  the 
intricated  interactions  of  numerous  fac¬ 
tors.  In  the  case  of  the  estuarine  sys¬ 
tems,  the  mixing  of  fresh  water  and  sea 
water  induces  furthermore  large  changes 
of  ionic  strength,  chemical  composition, 
speciation  and  distribution  of  organisms 
along  the  estuary,  which  renders  the  sit¬ 
uation  even  more  complicated  than  in  most 
more  homogeneous  environments.  These  pro¬ 
cesses  are  thus  described  generally  by 
rather  approximate  semi-empirical  rela¬ 
tions  as  shown  for  example  in  this  paper 
by  the  behaviour  of  dissolved  silica  and 
nitrate  in  the  Scheldt  estuary.  These  ap¬ 
proximations  do  not  justify  in  many  cases 
the  use  of  elaborated  hydrodynamical  mod¬ 
els  and  to  our  opinion  a  stationary  one 
dimensional  model  constitutes  a  suffi¬ 
cient  first  approach.  Management  deci¬ 
sions  are  often  required  urgently  in  or¬ 
der  to  prevent  the  increasing  pollution 
of  many  estuaries.  In  this  respect,  the 
use  of  these  simple  models  constitutes  a 
useful  tool  realising  a  compromise  among 
viability,  cost  and  time  requirements. 
References  (13  items). 


Wood,  E.F.,  Harley,  B.M.,  and  Perkins,  F.E. 
Transient  Flow  Routing  in  Channel  Net¬ 
works.  WATER  RESOURCES  RESEARCH, 
vol.ll,  No. 3,  p . 423-430 ,  June  1975. 

The  formulation  of  a  mathematical  model 
to  predict  transient  flows  in  hydraulic 
networks  is  presented.  The  network  for¬ 
mulation  consists  of  breaking  the  network 
up  into  a  series  of  connected  reaches; 
reducing  the  finite  difference  equations 
for  each  reach  into  two  "reach"  equa¬ 
tions;  forming  an  exterior  matrix  con¬ 
sisting  of  the  reach  equations,  external 
boundary  conditions,  and  interior  com¬ 
patibility  conditions;  solving  the 
external  matrix  for  the  end  values  of 


discharge  and  water  surface  elevation  for 
all  reaches;  and  back- subst i t ut i ng  for 
all  interior  values.  Examples  presented 
include  the  James  River,  USA,  estuary 
model  (24  nodes  and  26  reaches),  the  Cork 
Harbor,  Ireland,  estuary  (13-reach 
double- looped  network),  and  the  Rio  Baya- 
mon  basin,  Puerto  Rico.  Results  are  very 
satisfactory  when  they  are  compared  to 
known  data.  References  (6  items). 


Yalin,  M.S.,  and  Price,  W.A.  Time  Growth 
of  Tidal  Dunes  in  a  Physical  Model. 
Symposium  on  Modeling  Techniques,  2nd  An¬ 
nual  Symposium  of  the  Waterways,  Harbors 
and  Coastal  Engineering  Division  of  ASCE , 
San  Francisco,  California,  September  3-5, 
1975,  vol.ll,  p . 936-944 . 

A  method  is  suggested  to  determine  the 
scale  of  the  duration  of  the  development 
of  dunes  forming  on  the  bed  of  a  tranquil 
flow.  It  is  expected  that  the  scale  re¬ 
lations  determined  should  be  applicable 
to  both  uni di rect ional  and  tidal  flows. 
The  derivation  rests  on  dimensional  prin¬ 
ciples  as  well  as  on  a  mathematical  rela¬ 
tion  describing  the  duration  of  develop¬ 
ment  as  a  certain  function  of  the  geo¬ 
metric  dimensions  of  dunes  in  their  de¬ 
veloped  state,  and  a  typical  transport 
rate.  The  treatment  is  two-dimensional, 
the  granular  material  being  cohesionless. 
It  is  assumed  that  the  movable  bed  of  the 
model  is  formed  by  either  sand  or  a 
lightweight  material.  The  application  of 
the  method  is  illustrated  by  a  numerical 
example.  References  (6  items). 


Zvirin,  Y. ,  and  Shinnar,  R.  A  Comparison 
of  Lumped-Parameter  and  Diffusional  Mod¬ 
els  Describing  the  Effects  of  the  Outlet 
Boundary  Conditions  on  the  Mixing  in  Flow 
Systems.  WATER  RESEARCH,  vol.10,  No. 9, 
p.765-779,  1976. 

A  comparison  is  presented  between  2  meth¬ 
ods  of  modeling  the  disperison  and  mixing 
processes  in  large  turbulent  flow  systems 
such  as  estuaries,  coastal  waters,  and 
atmospheric  systems.  One  method  is  based 
on  the  diffusional  model  and  the  other  is 
a  lumped-parameter  model ,  referred  to  as 
"box-mode"  or  rompartmenta 1  model.  The 
models  are  compared  on  the  basis  of  model 
free  parameters  defined  as  the  purging 
rate  and  remaining  life  distribution. 
There  exists  a  good  agreement  between 
the  results  of  both  models  for  a  1- 
dimens ional  system.  The  boundary  condi¬ 
tion  problem  at  the  outlet  is  discussed 
with  the  conclusion  that  the  use  of  a 
mass  transfer  coefficient  may  be  justi¬ 
fied  where  inflows  can  be  estimated. 

When  these  inflows  are  strong  a  sink  at 
the  outlet  can  be  taken  as  a  boundary 
condition.  References  (21  items). 
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SECTION  VII.  SURVEYS  AND  INSTRUMENTS 


Methods  and  techniques  of  field  surveys,  observat ions , 
sampling,  measurements,  and  data  collection,  and  various  types  of 
instruments  *  gages,  and  sampling  devices. 
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Abood,  K.A.  Circulation  in  the  Hudson 
Estuary.  Hudson  River  Colloquium. 
Annals  of  the  New  York  Academy  of  Sci¬ 
ences,  vol.250,  p. 39-111,  May  24,  1974. 
(See  annotation  in  Section  I.) 


Aeration  of  the  Thames.  COMPRESSED  AIR 
MAGAZINE,  May  1972,  p.12.  (See  annota¬ 
tion  in  Section  IV.) 


Alexander,  V.,  Burrell,  D.C. ,  Chang,  J., 
et  al.  Environmental  Studies  of  an 
Arctic  Estuarine  System  -  Final  Report. 
Institute  of  Marine  Science,  University 
of  Alaska,  Fairbanks,  EPA-660/3-75-026 , 
June  1975-  (See  annotation  in  Sec¬ 
tion  VIII.) 


Allen,  G.P.  Relationship  Between  Grain 
Size  Parameter  Distribution  and  Current 
Patterns  in  the  Gironde  Estuary  (France). 
JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol.41, 
No.l,  p.74-88,  March  1971.  (See  anno¬ 
tation  in  Section  II.) 


Allen,  G.P.,  Bonnefille,  R. ,  Courtois,  G.  , 
et  al.  Processus  de  sedimentation  des 
vases  dans  l'estuaire  de  la  Gironde. 
Contribution  d’un  traceur  radioactif  pour 
1 ’etude  du  deplacement  des  vases  (Sedi¬ 
ment  Drift  and  Accumulation  Processes  in 
the  Gironde  Estuary.  Contribution  of  a 
Radioactive  Tracer  to  the  Study  of  Mud 
Displacement).  LA  HOUILLE  BLANCHE, 
vol.29,  No. 1/2,  p . 129-136 ,  1974.  (In 
French.)  (See  annotation  in  Section  II.) 


Allen,  G.P.,  Sauzay,  G. ,  Castaing,  P. ,  et 
al.  Transport  and  Deposition  of  Sus¬ 
pended  Sediment  in  the  Gironde  Estuary, 
France.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Martin 
Wiley.  New  York,  Academic  Press,  1977, 
p.63-81.  (See  annotation  in  Sec¬ 
tion  II.) 


Amos,  C.L.,  and  Collins,  M.B.  The  Com¬ 
bined  Effects  of  Wave  Motion  and  Tidal 
Currents  on  the  Morphology  of  Intertidal 
Ripple  Marks:  The  Wash,  U.K.  JOURNAL 
OF  SEDIMENTARY  PETROLOGY,  vol.48,  No. 3, 
p.849-856,  September  1978.  (See  annota¬ 
tion  in  Section  II.) 


Anderson,  F.E.  The  Effect  of  Boat  Waves 
on  the  Sedimentary  Processes  of  a  New 
England  Tidal  Flat.  University  of  New 
Hampshire,  Department  of  Earth  Sciences 
and  Jackson  Estuarine  Laboratory,  Durham, 
Technical  Report,  1  February  1974.  (See 
annotation  in  Section  II.) 


Anderson,  R.R.  Remote  Sensing  of  Marsh¬ 
lands  and  Estuaries  Using  Color  Infrared 
Photography.  Earth  Resources  Aircraft 
Program  Status  Review,  Volume  III  -  Hy¬ 
drology,  Oceanography,  and  Sensor  Stud¬ 
ies,  Section  26;  Presented  at  the  NASA 
Manned  Spacecraft  Center,  Houston,  Texas, 
September  16  to  18,  1968. 

Preliminary  report  discusses  the  capabil¬ 
ity  of  low-altitude  color  infrared  photos 
for  evaluating  marshland  vegetation  and 
water  quality  in  estuaries.  Various  fil¬ 
ters  were  used  with  color  infrared  film 
to  determine  the  optimum  filter  for  the 
best  photos  of  the  estuarine  environment. 
Several  color  infrared  photos  of  the 
Patuxent  River  in  Maryland  are  shown. 
Information  on  water  salinity,  turbidity, 
currents,  pollution,  marshland  vegeta¬ 
tion,  and  submerged  vegetation  can  be  ob¬ 
tained  from  color  infrared  photos.  A 
tabular  summary  of  identifiable  imagery 
on  color  infrared  photos  of  marshlands 
and  estuaries  is  included.  References 
(6  items). 


Anderson,  R.R.  The  Use  of  Color  Photog¬ 
raphy  in  Marshland  and  Estuarine  Studies. 
In  New  Horizons  in  Color  Aerial  Photog¬ 
raphy;  A  Seminar  sponsored  by  the  Ameri¬ 
can  Society  of  Photogrammet ry  and  The 
Society  of  Photgraphic  Scientists  and 
Engineers,  June  9-11,  1969,  p. 281-288. 

Color  and  color  infrared  aerial  photog¬ 
raphy  are  compared  to  determine  useful¬ 
ness  in  estuarine  and  marshland  research. 
Conclusions  are  that  color  infrared  pho¬ 
tography  is  superior  in  determining  tur¬ 
bidity  patterns  and  sources  of  nutrient 
pollution.  It  is  equal  to  color  photog¬ 
raphy  in  delimiting  plant  species  which 
are  good  indicators  of  water  salinity. 

At  higher  altitudes  color  infrared  may  be 
superior  in  this  respect  also  due  to  haze 
penetration.  Suggestions  are  given  for 
further  research.  Literature  Cited 
(6  i terns ) . 


Anwar,  H.O.  Turbulent  Dispersion  and  Me¬ 
andering  of  a  Surface  Plume.  Proceed¬ 
ings,  XVIth  Congress  of  the  International 
Association  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.l,  Paper  A46.  (See  annotation  in 
Section  I.) 


Arthur,  J.F.  Preliminary  Studies  on  the 
Entrainment  of  Suspended  Materials  in 
Suisun  Bay,  San  Francisco  Bay-Delta  Es¬ 
tuary.  Proceedings  of  a  Workshop  on 
Algae  Nutrient  Relationships  in  the  San 
Francisco  Bay  and  Delta,  held  Novem¬ 
ber  8-10,  1973,  at  Clear  Lake,  Califor¬ 
nia,  p.17-36.  The  San  Francisco  Bay  and 
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Estuarine  Association,  1975.  (See  anno¬ 
tation  in  Section  VIII.) 


Barvis,  J.H.  Annotated  Bibliography  on 
the  Geologic,  Hydraulic,  and  Engineering 
Aspects  of  Tidal  Inlets.  U.S.  Army 
Corps  of  Engineers,  General  Investigation 
of  Tidal  Inlets,  GITI  Report  4,  January 
1976.  (See  annotation  in  Section  III.) 


Bastin,  A.  Natural  Radioactive  Tracers 
and  Their  Use  in  Belgium:  Lithological 
Maps  of  the  Bottom  of  the  North  S^a  Off 
the  Belgian  Coast  and  of  the  Scheldt  Es¬ 
tuary  Constructed  on  the  Basis  of  Natural 
Radioactivi ty  Measurements.  Paper  pre¬ 
sented  at  a  panel  meeting  on  the  Use  of 
Tracers  in  Sedimentology ,  held  at  the 
Centre  d'Etudes  Nucleaires  de  Saclay, 
21-25  June  1971.  In:  Tracer  Techniques 
in  Sediment  Transport,  International 
Atomic  Energy  Agency,  Vienna,  Technical 
Report  Series  No. 145,  p. 179-200,  May 
1973. 

One  of  the  main  questions  arising  during 
sedimentological  investigations  is  how 
far  the  samples  are  representative;  it  is 
necessary  to  know  how  many  additional 
samples  have  to  be  taken  in  order  to  pro¬ 
vide  an  answer  to  this  question.  When, 
in  1961,  research  was  begun  on  the  sedi¬ 
mentology  of  the  southern  part  of  the 
North  Sea  and  the  Scheldt  estuary  the 
problem  of  the  representativeness  of  the 
sampling  also  arose.  The  first  year  was 
devoted  to  traditional  close  sampling. 

The  results  were  not  very  fruitful,  owing 
to  the  considerable  variations  of  the 
bottom.  In  1962  we  became  acquainted 
with  the  radioactive  tracer  method  which 
was  being  developed  for  the  determination 
of  sediment  transport.  We  then  observed 
the  differences  in  natural  radioactivi ty 
exhibited  by  sea-bed  sediments  of  various 
compositions,  and  made  use  of  this  phe¬ 
nomenon  in  drawing  up  lithological  maps 
on  a  large  scale  with  a  view  to  finding 
out  the  lateral  representativeness  of  a 
given  composition.  References  (7  items). 

Benedict,  P.C.  Equipment  for  Investiga¬ 
tions  of  Fluvial  Sediment.  Journal  of 
the  Hydraulics  Division,  ASCE,  vul.105, 

No . HY3 ,  p . 163- 1 70,  March  1979. 

The  role  of  the  Federal  Inter-Agency 
Sedimentation  Project  is  historic  in  the 
studies  of  (1)  the  equipment  for  measure¬ 
ment  and  analysis  of  sediment  discharge; 
(2)  the  mechanics  of  sediment  transporta¬ 
tion;  and  (3)  the  design  and  development 
of  improved  equipment  for  the  measure¬ 
ment  and  analysis  of  fluvial  sediment 
discharge.  The  article  presents  the 
titles  of  the  14  reports  published  as  a 
part  of  the  project  activity  that  cover 


the  studies  of  equipment  used  prior  to 
1940  and  the  design  and  development  of 
new  equipment.  Mention  is  made  that  the 
requirement  of  Environmental  Impact 
Statements  for  proposed  water-related 
project  has  emphasized  the  need  for  the 
measurement  of  both  suspended  and  bed- 
load.  Information  on  equipment  furnished 
to  Federal  agencies  and  photographs  of 
major  equipment  now  in  current  use  to¬ 
gether  with  current  studies  now  in  prog¬ 
ress  are  also  outlined.  References 
(6  items). 


Bennett,  A.F. ,  and  Long,  T.  An  Electro- 
Mechanical  Tide  Gauge.  THE  INTERNA¬ 
TIONAL  HYDROGRAPHIC  REVIEW,  vol.52,  No . 1 , 
p.137-142,  January  1975. 

Describes  a  prototype  transducer  in  which 
gas  pressure  changes  are  converted  to 
shaft  rotations;  it  is  temperature  com¬ 
pensated  and  has  a  digital  recorder.  A 
range  of  30  m  and  sensitivity  to  1  ran  of 
water  is  claimed.  References  (4  items). 


Biggs,  R.B.,  and  Flemer,  D.A.  The  Flux  of 
Particulate  Carbon  in  an  Estuary. 

MARINE  BIOLOGY,  vol.12,  No.l,  p.1117, 
1972.  (See  annotation  in  Section  VIII.) 


Billen,  G.  Nitrification  in  the  Scheldt 
Estuary  (Begium  and  The  Netherlands). 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.3,  No.l,  p.79-89,  January  1975. 

(See  annotation  in  Section  IV.) 


Rioindicators  of  Pollution;  Volume  2-  No¬ 
vember  1799-October  1978:  A  Bibliography 
with  Abstracts.  Elizabeth  A.  Harrison, 
Editor.  National  Technical  Information 
Service.  NTIS/FS/1143,  October  1978. 
(See  annotation  in  Section  IV.) 


Blair,  C.H.  Similitude  of  Mass  Transfer 
Processes  in  Distorted  Froude  Model  of  an 
Estuary.  Ph.D.  Dissertat ion ,  Old  Domin¬ 
ion  University,  Norfolk,  Virginia,  March 
1976.  (See  annotation  in  Section  VI.) 


Blair,  C.H.,  Cox,  J.H.,  and  Kuo,  C.Y. 
Investigation  of  Flushing  Time  in  the 
Lafayette  River,  Norfolk,  Virginia.  De¬ 
partment  of  Civil  Engineering,  School  of 
Engineering,  Old  Dominion  University, 
Norfolk,  Virginia,  Technical  Report  76- 
C4,  December  1976. 

Two  consecutive  dye  tracer  experiments 
were  conducted  in  the  Lafayette  River 
during  the  period  July  14  to  August  29, 
1976,  in  order  to  determine  the  flushing 
time  of  the  estuary.  Slug  releases  of 
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Rhodamine  WT  fluoescent  dye  in  the  north 
branch  (km  8)  and  at  the  mouth  of  the 
main  branch  (km  1.5)  produced  concentra¬ 
tion  fields  which  were  periodically  moni¬ 
tored.  Additional  parameters  measured 
during  these  experiments  included  rain¬ 
fall,  salinity,  and  tidal  height.  Dye 
mass  and  center  of  dye  mass  in  the  estu¬ 
ary  were  determined.  After  tracer  re¬ 
lease  at  km  8  in  dry  summer  conditions 
maximum  dye  concentration  dropped  50%  in 
about  one  day;  about  1.5  days  were  re¬ 
quired  to  flush  50%  of  the  dye  mass  out 
of  the  north  branch,  while  9.5  days  were 
required  to  flush  a  similar  amount  out  of 
the  mouth  of  the  Lafayette  River.  When 
release  occurred  at  km  1.5,  about  four 
days  were  required  for  maximum  concentra¬ 
tion  to  drop  by  50%,  while  5.5  days  were 
required  to  flush  50%  of  the  dye  mass 
from  the  estuary.  References  (16  items). 


Bohlen,  W.F.  An  Investigation  of  Turbid¬ 
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cal  Completion  Report,  November  6,  1974. 
NTIS  Report  PB-238  315.  (See  annotation 
in  Section  II.) 


Bokuniewicz,  H.J.  Estuarine  Sediment  Flux 
Evaluated  in  Long  Island  Sound.  Ph.D. 
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when  the  LANSAT-1  satellite  was  passing 
over  the  lover  Chesapeake  Bay  area.  A 
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parameters  has  been  performed  for  the 
more  than  300  surface  samples.  Six  days 
were  sufficiently  cloud  free  that  MSS 
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ful  applications  to  hydrographic  tasks, 
especially  when  they  can  be  carried  on 
board  survey  ships  and  are  thus  readily 
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The  applications  lor  EDX  in  the  general 
fields  of  Pollutant  Monitoring  and  En¬ 
vironmental  Sciences  are  endless,  but  in 
order  to  utilize  any  system  to  its  full¬ 
est  potential,  a  thorough  understanding 
of  its  operation  is  necessary  Thus, 
this  paper  presents  first  a  brief  discus¬ 
sion  of  the  basis  of  X-Ray  Spectroscopy 
and  the  traditional  WDX  technique,  then  a 
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lutant  dispersal.  The  instrument  is  en¬ 
tirely  mechanical  and  works  on  the  Ekman 
ba 1 1 -dropping  principle.  The  various 
features  of  the  instrument  are  described. 
Observations  made  with  the  instrument 
have  lasted  for  about  14  d,  but  the  time 
could  be  doubled  or  trebled  by  using  a 
bigger  hopper.  Important  features  of 
the  instrument  include  the  facts  that  no 
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change  of  tidal  stream  direction.  Refer¬ 
ences  (7  items). 
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Most  traier  experiments  carried  out  in 
the  United  Stales  in  recent  years  tor  the 
purpose  of  quant  1 1 at  mg  dispersion  coef¬ 
ficients,  venf  nation  of  turbulent  dif¬ 
fusion  models,  etc.,  have  utilized  rhoda- 
mine  as  the  tracer  and  the  Turner  Model 
1  I ’  Fluorometer  for  the  assay  For  op¬ 
timum  ease  and  accuracy  of  measurement  in 
the  field,  this  fluorometer  must  he  modi¬ 
fied  and  operated  within  certain  con¬ 
straints.  These  constraints  are  de¬ 
scribed.  The  fluorescent  assay  is  also 
affected  by  certain  water  quality  param¬ 
eters  such  as  temperature,  pH,  etc.  The 
effect  of  water  quality  on  the  assay  of 
rhodamine  by  fluorescence  is  described 
and  the  effect  quantitated  or  estimated. 
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A  new  system  for  measuring  and  assessing 
pollution  in  marine  and  estuarine  envi¬ 
ronments  is  presented.  The  system 
should  be  more  economical,  more  reliable, 
and  easier  to  operate  than  a  comparable 
pumping  system.  It  consists  of  a  towed 
vehicle  about  4  ft  long,  capable  of  fol¬ 
lowing  a  given  vertical  path  and  housing 
a  number  of  sensors.  The  parameters 
measured  are  depth,  DO,  temperature, 


salinity,  pH,  chloride  iun  activity,  sul- 
I  i  dr  tun  activity,  and  a  mb  i  ml  light 
The  system  is  powered  by  its  own  battery 
pack  and  does  not  require  an  electrical 
cable  in  the  low  line  Thr  probjriu  of 
recording  t  lie  K  parameters  was  solved 
rc  oiiomi  <  a  J  I  y  with  a  movie  camera  by 
translating  the  various  parameters  t<- 
voltages,  which  are  displayed  sequen¬ 
tially  in  alphanumeric  form  on  a  digital 
voltmeter.  The  monitoring  system  was 
tested  at  sea  in  Mexico  and  m  San  Trail* 
cisco  Bay  and  worked  flawlessly.  Very 
small  changes  in  the  measured  parameters 
can  be  recorded. 
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A  simple  modification  of  a  standard 
bucket  auger  to  permit  sampling  of  both 
high  and  low  n  value  marsh  soils  is  de¬ 
scribed.  A  means  of  introducing  air  be¬ 
neath  the  sample  permitted  retrieval  of 
disturbed  samples  of  marsh  soils  to  a 
depth  of  160  cm.  Literature  Cited 
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Since  1966  parachute  drogues  have  been 
used  hy  the  Marine  Laboratory  as  indica¬ 
tors  of  water  movement,  especially  in  the 
northern  North  Sea.  Usually  these  have 
been  used  in  conjunction  with  recording 
current  meters  and  often  the  two  methods 
gave  dil Terences  in  the  estimate  ot  cur¬ 
rent  flow.  An  understanding  of  the  rea¬ 
sons  for  these  differences  is  important 
when  considering  the  advert  ion  of,  say, 
plankton  populations  or  pollutants.  The 
purpose  of  this  paper  is  to  discuss  the 
various  factors  contributing  to  these 
differences.  The  current  meters  used 
were  the  type  manufactured  hy  Plessey  and 
they  were  deployed  suspended  from  a  sub¬ 
surface  float.  The  parachute  drogue  con¬ 
figuration  is  shown.  It  consists  ot  a 
seine  net  and  equipped  with  a  flashing 
light  and  radar  reflector,  a  connecting 
line  of  4  mm  hydrographic  wire  and  the 
drag  device  which  is  usually  an  8 .  S  meter 
parachute.  To  aid  recovery  of  the  para¬ 
chute  a  week  link  is  incorporated  as 
shown.  (From  paper.)  References 
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Kneul  advance's  in  t  fie  understanding  if 
i  fu-  i  ha  i  .ic  t  e »  i  s  i  i .  s  of  water  flow  near 
t  tic  sea  bed  tiid  <1  the  effeit  f  the  tl<w 
>.n  sediment  gtains  Suggests  that  the  bed  • 
;*>ad  tin  »vemen  t  "f  sediment  needs  examina- 
l  i  .n  u  s  j  ng  mole  soph  l  s  t  i  a  t  ed  t  ei  fin  t  tjues 
than  t  fo  si-  use  1 1  1 1.  !  fir  past  Measure¬ 
ment  s  1  bedload  latisp.  it  rates  have 
previously  been  carried  -ut  to,  a  variety 
•f  sediment  traps  and  samplers.  These 
interfere  w  i  t  ft  »  hr  f|  w,  are  sefe.tive  in 
their  retention  arid  d<  not  piovid.  con¬ 
tinuous  sample's  Measurements  <t  t  tie 
rate  <  f  adv.iine  of  bed  to  ran  tias  been 
used,  but  tfii.s  *>ii  I  \  1 1  w  s  a  minimum 

lianspi  rt  rate  I  ei  till  I  -pies  ar*  ieipjired 
ttial  will  give  -plant  l  f  a  l  l  v  e  estimates  of 
the  tiausy*ort  i  ate-  n  a  \ariety  of  tune 
and  spai  e  s.aies  which  oiii  t>e  ielaled  t 
t  fie  i  nt  ei  mi  l  t  am  y  in  the  i>ed  shear 
stresses  and  tin-  variations  in  bed  form 
t  opogiaphy  Recent  dev  e  1  opmenl  '  in  »*>•  ■ 
t  r  'U  i  ■  s  and  i  ns  t  i  i»i*m  ii‘  it  i>>ii  tioi  •  ug  - 
gc-sted  .j  number  f  tun  jucs  wh.ih  are 

I*#*  i  ri  g  applied  ti  l  fie  s  r  pr<>l>|ems  These 
selected  as  being  potent iailv  most  useful 
are  a  pa  r  t  i  c  1  •  i  mpa  t  .  oii.it  e  r  .  t  he  mea¬ 
surement  of  the  s 1  If  -gem  fated  muse  "t 
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exi  ess  temperature  distribution  resulting 
from  a  proposed  nuilear  reactor  are  dis¬ 
cussed,  as  are  preliminary  results  from 
an  open  mean  experiment  conducted  in 
Mail  h  l‘WJ  to  nu-asure  deep  ocean  (  1  ,0°0 
meters)  ddtus  ion  rates.  References 
t  ^  1  it  fins  ) 
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y.  I  IN,  1  7  S  ,  Chapter  14  1  (p  .  24  i  1  -2450  )  . 

A  tivdi't  tierma  1  monte  ring  program  has  been 
le'  i  gnc-l  aid  deployed  to  gather  data  on 
th»  temp*- rat ure  distribution  in  the  tidal 
James  River  near  the  out  tall  of  the  Surry 
Si,,  lf.ii  power  Plant  at  Surry,  Virginia, 

I  h  A  Monitoring  to  date  has  included 
t  u  < .  years  «  t  t>a«  kgrouiid  data  (14/71  ami 
1  :  J  1  taken  prior  to  plant  operation,  and 

..lie  ve  n  I  l'*7  i  i  of  data  with  the  plant  in 
•  >pf  i  at  i  on  1  tie  results  of  the  first  year 
p.-st  <.pe  rat  i  otia  1  monitoring  effort  tias 
hffti  4  .nip  a  re  if  with  the  pre-operation 
ha.  k  gi  4-1111.1  data  aid  with  the  thermal  ef- 
t  »•  i  t  •  that  were  predicted  from  studies 
t'V  *  a  t  pent  ei  amt  Pritchard  on  t  fie  Junes 
K  i  v  #  ■  i  H\  <t  ran  1  1 1  Model  at  Vicksburg. 
Mississippi.  References  (4  items i 
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• 'hsei vat  ions  1 1 e  described  in  an  experi¬ 
ment  mde  r  t  a  ke  i;  determine  t  tie  i  espouse 

.  t  a  st rat  if  i'  d  inlet  to  changing  condi¬ 
tions  "t  wild,  tide  and  rmmff  Time 
soi  it’s  of  conductivity  profiles  taken  in 
A  1  tu*  i  n  i  Inlet,  H  r  1 1  i  sti  Co  1  umh  l  a  .  show 
marked  fluctuations  in  surtace  layer 
thickness  that  appear  to  be  related  to 
strong  winds  I  he  effect  'f  an  up-inlet 
wuid  is  t"  pi  •  due  e  a  rapid  thickening  of 
tin  freshwater  layer  at  the  inlet  head 
which  mav  peisist  for  several  days. 

Strong  winds  were  also  associated  with 
significant  changes  in  t  tie  intensity  of 
st rat i f i > at i on  References  112  items) 


i  m  lev.  P  J  Hydraulics  ami  Dynamics  d 
N-'itfi  Inlet,  South  Carolina. 
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Deltas  of  North  inlet.  South  Carolina 


252 


Sod  ion  VII.  Surveys  and  Instruments 


In:  Estuarine  Research,  Volume  11: 

Geology  and  Engineering,  edited  hy  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.277-291.  (See  annotation 
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Fisher,  J.J.  Criteria  for  Recognition  of 
Estuarine  Water  Pollution  by  Aerial  Re¬ 
mote*  Sensing.  University  of  Rhode  Is¬ 
land,  Technical  Completion  Report,  Proj¬ 
ect  No.OWRR:  A-031-RI,  1970. 


Copenhagen,  Denmark,  vol.IJ,  1975,  Chap¬ 
ter  58  Ip. 1009-1024) . 

This  study  aims  at  diminishing  the  gap 
between  the  tide  land  survey  hy  leveling 
which  can  he  (tone  with  high  precision  and 
the  hydrographic  survey  so  far  often  car¬ 
ried  out  unsatisfactorily.  By  further 
refinement  of  the  technical  position  fix¬ 
ing  and  sounding  devices  better  results 
are  possible  and  desirable. 


Report  describes  a  study  of  water  quality 
in  estuaries  from  mul t ispectra 1  photos. 
Five  advantages  of  remote  sensing  for 
water  pollution  studies  are  listed.  A 
mult ispectra l  camera  system  of  four  con¬ 
ventional  35-mm  cameras  fastened  to  a 
frame  was  developed  for  the  research  pro¬ 
gram.  The  characteristics  and  capabili¬ 
ties  of  the  system  are  described.  The 
study  areas  were  along  the  west  side  of 
Narragansett  Bay  and  at  Point  Judith 
Pond.  The  potential  of  four  film  types, 
conventional  panchromatic,  black  and 
white  infrared,  color,  3nd  color  infra¬ 
red,  was  investigated.  Results  of  using 
the  photos  for  detection  and  evaluation 
of  estuarine  pollution  sources  are  de¬ 
scribed.  The  technique  to  detect  small 
and  large  pollution  sources  was  impor¬ 
tant.  The  color  and  color  infrared  films 
gave  the  best  results.  A  brief  review  of 
related  studies  is  included.  References 
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During  the  winter  of  1975-76  measurements 
were  made  by  the  Lei chtweiss-Inst i tut  of 
the  Technical  University  of  Braunschweig 
at  the  west  coast  of  the  island  of  Sylt 
in  the  North  Sea.  The  purpose  of  the 
field  investigations  was  to  determine  the 
wave-induced  setup  in  the  surf  zone  and 
on  the  beach,  defined  as  the  height  dif¬ 
ference  between  the  mean  water  level 
(MWL)  and  the  still  water  level  (SWL)  and 
the  influence  of  typical  offshore  param¬ 
eters  on  this  phenomenon.  A  new  scheme 
was  defined  to  determine  the  MWL  as  the 
mean  value  of  the  water  surface  varia¬ 
tions  measured  at  incremental  lime  inter¬ 
vals  over  a  certain  time  span.  The  maxi¬ 
mum  setup  on  the  beach  can  reach  values 
up  to  30%  of  the  incident  significant 
wave  height.  The  field  investigations 
have  shown  that  the  rise  of  the  mean 
water  level  due  to  wave  setup  is  signifi¬ 
cant  and  should  be  taken  in  account  in 
determining  the  design  water  level  for 
coastal  structures.  References 
(22  items ) . 
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the  Southern  North  Sea.  ESTUARINE  AND 
COASTAL  MARINE  SCIENCE,  vol.5,  No. 6, 
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Measurements  of  current  speed  and  direc¬ 
tion  have  been  made  at  four  heights  be¬ 
tween  06m  and  10  m  above  the  sea-bed  at 
a  location  in  the  southern  North  Sea  dur¬ 
ing  a  14-day  period.  Tidal  ellipses  are 
presented  for  the  currents  at  each  height 
for  both  neap  and  spring  tides.  Speed 
profiles  indicate  that  there  is  a  loga¬ 
rithmic  layer  in  the  lowest  5  m  of  the 
water  column;  both  the  roughness  lengths 
and  the  drag  coefficients  determined  from 
these  profiles  decrease  with  increasing 
current  speed.  The  current  directions 
were  found  to  exhibit  positive  veering, 
some  8°  between  06m  and  1  0  above  the 
bed,  and  a  further  7°  between  1  0  and 
10  m  above  the  bed.  The  maximum  currents 
when  the  flow  was  directed  between  north 
and  norMi-west  (the  ebb)  were  consis¬ 
tently  stronger  than  those  when  it  was 
directed  between  south  and  south-east 
(the  flood)  at  each  of  the  levels,  and 
hence  the  residual  currents  were  in  the 


ebb  direction.  The  residual  currents 
were  generally  greater  during  spring 
tides  than  during  neap  tides,  and  also 
exhibited  positive  veering:  the  14-day 
vector-mean  current  06m  above  the  bed 
was  directed  some  25°  to  the  left  of  that 
at  10  m.  The  residual  flow  can  be  con¬ 
sidered  part  of  a  clockwise  circulation 
around  the  Well  Bank.  References 
(30  items). 
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ticle  Dispersion  Study  in  Massa chuset t s 
Bay.  Seventh  Annual  Offshore  Technology 
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1975;  Proceedings,  vol . I ,  Paper  Number 
OTC  2160. 

The  development  of  predictive  models  to 
estimate  in  advance  of  dredging  opera¬ 
tions  where  the  fines  in  a  dredge  plume 
will  travel  is  an  important  goal.  On 
June  11,  1973,  2700  kilograms  (3  tons)  of 
small  (0.5  <  d  <  50p)  particles  were  re¬ 
leased  into  the  water  column  in  Massachu¬ 
setts  Bay  and  t  he*  i  r  movement  tracked  for 
10  days.  Also,  oceanographic  data  were 
toll  cited  and  analyzed  and  a  dispersion 
mode  1  was  formulated.  Final  data  show 
the  plume  movement  to  be  west  toward  Bos¬ 
ton  Harbor,  eastward  toward  Stellwagen 
Bank  and  southward  aloig  the  coast  into 
Capo  Cod  where  a  counter-clockwise  gyre 
is  suggested.  References  (9  items). 


Hine,  A.C.  Bed  form  I)i  .tn  hut  ion  and  Mi¬ 

gration  Patterns  on  Tidal  Deltas  in  the 
Chatham  Harbor  Estuary,  Cape  Cod,  Massa¬ 
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ume  II:  Geology  ami  Engineering,  edited 
by  L.  Eugene  '"roiun,  Academic  Press, 
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annotation  in  Section  II.) 
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annotation  in  Section  VIII.) 
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January  1975.  (See  annotation  in  Sec¬ 
tion  VIII.) 
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ics  ol  the  Merrimack  River  Ebb-Tidal 
Delta.  In:  Estuarine  Research,  Volume 
II:  Geology  and  Engineering,  edited  by 

I. .  Eugene  Cronin,  Academic  Prims,  Inc., 
New  York,  1973,  p.. *5 3-266.  (See  annota- 
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Hyer,  P.V.,  and  Ru2ecki,  E.P.  Changes  in 
Salinity  Structure  of  the  James,  York  and 
Rappahannock  Estuaries  Resulting  from  the 
Effects  of  Tropical  Storm  Agnes.  In  The 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p.66-80. 
cSee  annotation  in  Section  III.) 
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ships  of  Estuarine  and  Continental  Shelf 
Sedimentation,  Bordeaux,  France,  Institut 
de  Geologie  du  Bassin  D'Aquitaine,  9-14 
July  *973;  Proceedings.  Memoires  de 
I'institut  de  Geologie  du  Bassin  d'Aqui- 
taine.  No. 7,  1974.  (See  annotation  in 
Sect  ion  II.) 


Isfeld,  E.O.,  Hay,  D. ,  and  Rossouw,  J. 
Field  and  Model  Studies  on  a  Siltation 
Problem  in  the  Fraser  River.  Proceed¬ 
ings  of  the  First  Canadian  Hydraulics 
Conference,  held  at  the  University  of 
Alberta,  May  10  &  11,  1973,  p.44-63. 
(See  annotation  in  Section  VI.) 


Jackson,  H.  W.  Estuary  Studies  (161.3) 
(Training  Manual).  U. S.  Environmental 
Protection  Agency,  Cincinnati,  Ohio,  Sep¬ 
tember  1972.  (See  annotation  in  Sec¬ 
tion  IV.) 
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Netravati  near  Mangalore.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen 
Denmark,  vol.II,  1975,  Chapter  76 
(p . 1 304- 13 18  ) .  (See  annotation  in  Sec¬ 
tion  11.) 


Johnson,  K.A-  A  Rcconna i ssance  of  the  Hy¬ 
drology  of  the  Edisto  and  Ashepoo  Estuar¬ 
ies,  South  Carolina.  South  Carolina 
Water  Resources  Commission,  Report  No. 6, 
1977.  (See  annotation  in  Section  Ill.) 


Johnson,  J.W.  Bo  1  mas  Lagoon  Inlet,  Cali¬ 
fornia.  t.S.  Army  Corps  of  Engineers, 
Coastal  Engineering  Research  Center,  Mis¬ 
cellaneous  Paper  No. 3-74,  May  1974;  Uni¬ 
versity  of  California,  Hydraulic  Engi¬ 
neering  Laboratory,  HKI.  24-15,  May  19  74. 
(See  annotation  in  Section  II.) 

Jordan,  R.A.  Observations  on  Dissolved 
Oxygen  Conditions  jn  Three  Virginia  Es¬ 
tuaries  After  Tropical  Storm  Agnes 
(Summer  1972).  In  The  Chesapeake  Re¬ 
search  Consortium,  Ini'.,  The  Kfteits  of 
Tropical  Storm  Agnes  on  the  Chesapeake 


Bay  Estuarine  System,  CRC  Publication 
No. 54,  November  1976,  p.348-367.  (See 
annotation  in  Section  IV.) 


Josefsson,  B. ,  and  Nyquist,  G.  Fluores¬ 
cence  Tracing  of  the  Flow  and  Disperson 
of  Sulfite  Wastes  in  a  Fjord  System. 
AMB10,  vo 1 . 5  ,  No. 4,  p. 183-187,  1976. 
(See  annotation  in  Section  IV.) 


Judge,  C.W.  Use  of  the  Radioisotopic  Sand 
Tracer  (RIST)  System.  Coastal  Engineer¬ 
ing  Research  Center,  Technical  Memorandum 
No. 53,  June  1975. 

A  synoptic  sand  tracing  system  has  been 
developed  capable  of  operating  on  the 
beach,  in  the  surf  zone,  and  offshore. 
This  system  has  application  in  determin¬ 
ing  sediment  movement  along  coastal 
areas.  Some  specific  problems  to  which 
the  system  can  be  applied  are:  (a)  mech¬ 
anisms  of  sediment  movement;  (b)  improv¬ 
ing  beach  fill  criteria;  (c)  relation  of 
engineering  structures  to  sediment  trans¬ 
port;  and  (d)  movement  of  disposal  mate¬ 
rials.  Field  tracing  experiments  were 
conducted  which  were  designed  toward  the 
solution  of  particular  problems.  Some  of 
the  factors  considered  in  planning  the 
experiment  include:  Selection  of  the 
tracer,  tidal  state,  predicted  environ¬ 
mental  conditions,  availabl  ‘  >  i‘,  and 

acceptance  (or  licensing)  of  tne  of 
isotopes.  After  the  isotope  is  injerted, 
surveys  are  conducted  for  several  days 
depending  upon  dispersion  and  isotope 
half  -life.  Results  of  recent  tracer  ex¬ 
periments  demonstrate  the  utility  of  RIST 
in  research  and  engineering  studies. 
Literature  Cited  (26  items). 
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November  1972.  (See  annotation  in 
Sect  ion  IV.) 
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Estuary  Hudson  River  Colloquium.  An¬ 
nals  of  the  New  York  Academy  of  Sciences, 
vo 1.250,  p .  144-156,  May  24,  1974.  (See 
annotation  in  Section  TV.) 


Kim,  H.H.,  ami  Hickman,  G.l).  An  Airborne 
Laser  Fl uorosensor  for  the  Detection  of 
Oil  on  Water.  Second  Joint  Conference 
on  Sensing  of  Environmental  Pollutants, 
Washington,  D.C.,  December  10-12,  1971, 
p  .  W>-  171  . 

Reports  on  the  successful  operation  of  an 
airborne  laser  f 1 uorosensor  system  which 
is  designed  to  detect  and  map  surface 
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oil,  either  natural  seepage  or  spills,  in 
large  bodies  of  water.  The  test  flights 
were  conducted  in  daylight.  Preliminary 
results  indicate  that  the  sensitivity  of 
the  instrument  exceeds  that  of  conven¬ 
tional  passive  remote  sensors  which  are 
available  for  the  detection  of  an  oil 
spill  today.  References  (6  items). 


Kjerlve,  B.  Tide  and  Fair-Weather  Wind 
Effects  in  a  Bar-Built  Louisiana  Estuary. 
In:  Estuarine  Research,  Volume  II: 
Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p.47-62.  (See  annotation 
in  Sect  ion  VIII.) 


Klemas,  V.  Remote  Sensing  of  Coastal 
Pollutants.  Delaware  University, 

College  of  Marine  Studies,  1978.  Na¬ 
tional  Aeronautics  and  Space  Administra¬ 
tion,  CR-157586. 

Economic  pressures  to  extract  oil,  dis¬ 
pose  wastes,  increase  the  harvest  of  food 
and  recreational  development  in  the 
coastal  zone  are  creating  the  need  to 
better  understand  the  environmental 
changes  taking  place  in  many  estuarine 
and  coastal  areas.  The  advantages  and 
limitations  of  remote  sensing  techniques 
for  collecting  synoptic  data  over  large 
coastal  areas  are  reviewed  with  emphasis 
on  low-cost,  reliable  methods.  Specific 
applications  include  mapping  the  environ¬ 
mental  impact  of  land  development  on 
coastal  vegetation  and  ecology;  charting 
current  circulation  and  shoreline  ero¬ 
sion;  monitoring  the  dispersion  of  pol¬ 
lutants  such  as  oil  and  sewage  sludge; 
and  determining  the  turbidity  and  eutro¬ 
phication  levels  of  water.  The  analysis 
of  aircraft  and  satellite  data  with  the 
aid  of  ground  truth  is  illustrated, 
employing  both  inexpensive  manual  and 
automated  computer  techniques.  Results 
indicate  that  a  coordinated  satellite- 
aircraft  -boa  t  approach  can  produce  better 
results  and/or  cost  less  than  the  deploy¬ 
ment  of  large  numbers  of  boats  or  field 
teams  without  remote  sensor  support. 

Klemas,  V.  Remote  Sensing  of  Coastal  Wet¬ 
land  Vegetation  and  Estuarine  Water  Prop¬ 
erties.  Estuarine  Processes;  Volume  II, 
Circulation,  Sediments,  and  Transfer  of 
Material  in  the  Estuary,  edited  by  Marlin 
Wiley.  New  York,  Academic  Press,  1977, 
p.  181-40). 

The  advantages  and  limitations  of  remote 
sensing  techniques  for  col  let  ting  synop- 
li<  data  over  large  coastal  and  estuarine 
areas  .ire  reviewed  with  emphasis  on  the 
need  for  a  proper  balance  between  re¬ 
motely  sensed  data  and  "ground  truth  " 


Specific  applications  include  mapping 
wetland  vegetation  and  coastal  land  use; 
monitoring  natural  and  man-induced 
changes  in  the  coastal  zone;  charting 
current  circulation,  including  the  move¬ 
ment  and  dispersion  of  known  water  pol¬ 
lutants;  and  determining  the  type  and 
concentration  of  suspended  matter  in 
coastal  waters.  The  photo-interpretation 
of  aircraft  and  satellite  imagery  with 
the  aid  of  "ground  truth"  is  illustrated, 
employing  both  direct  visual  and  auto¬ 
mated  computer  techniques.  For  some  ap¬ 
plications,  it  is  shown  that  an  integrat¬ 
ed  boat-aircraft-satellite  approach  can 
produce  better  results  or  cost  less,  than 
the  deployment  of  large  numbers  of  boats 
or  field  teams  without  remote  sensor  sup¬ 
port.  References  (53  items). 


Klemas,  V.,  and  Polis,  D.F.  Remote  Sens¬ 
ing  of  Estuarine  Fronts  and  Their  Effects 
on  Pollutants.  PHOTOGRAfJMETR I C  ENGI¬ 
NEERING  AND  REMOTE  SENSING,  voi.43,  No. 5, 
p . 599-612 ,  May  1977. 

Estuarine  fronts  represent  regions  of  ex¬ 
tremely  high  gradient  or  discontinuity  in 
various  parameters  of  physical  interest, 
the  most  important  being  the  water  veloc¬ 
ity  and  density  fields.  Such  fronts 
strongly  influence  pollutant  dispersion 
by  capturing  oil  slicks  and  other  pollut¬ 
ants  concentrated  in  surface  films  and 
drawing  them  down  into  the  water  column. 
Aircraft  and  boats  were  combined  to  study 
the  behavior  of  different  types  of  fronts 
in  Delaware  Bay  and  their  effect  on  pol¬ 
lutants  in  order  to  provide  a  basis  for 
improving  an  oil  drift  and  spreading 
model.  Imagery  from  the  Landsat  satel¬ 
lites  provided  the  most  effective  means 
of  determining  the  location  and  extent  of 
frontal  systems  over  all  portions  of  the 
tidal  cycle.  This  information  is  being 
used  to  modify  the  oil  drift  and  spread¬ 
ing  model.  References  (16  items). 


Klemas,  V.,  and  Polis,  D.F.  A  Study  of 
Density  Fronts  and  Their  Effects  on 
Coastal  Pollutants.  REMOTE  SENSING  OF 
ENVIRONMENT,  vol.6,  No . 2 ,  p.95-126,  1977. 

Density  fronts  represent  regions  of  ex¬ 
tremely  high  gradient  or  discontinuity  in 
various  parameters  of  physical  interest, 
the  most  important  being  the  water  veloc¬ 
ity  and  density  fields.  Such  fronts 
strongly  influence  pollutant  dispersion, 
by  capturing  oil  slicks  and  other  pollut¬ 
ants  concentrated  in  surface  films  and 
drawing  them  down  into  the  water  column. 
Satellites,  aircraft,  and  boats  were  used 
to  study  the  behavior  of  different  types 
of  fronts  in  Delaware  Bay  and  their  ef¬ 
fect  on  pollutants  in  order  to  provide  a 
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basis  for  improving  an  oil  drift  and 
spreading  model.  LANDSAT  satellites  pro¬ 
vided  the  most  effective  means  of  deter¬ 
mining  the  location  and  extent  of  frontal 
systems  over  all  portions  of  the  tidal 
cycle.  Satellite  observations  of  flood- 
associated  fronts  on  the  New  Jersey  side 
of  the  Bay  and  ebb-associated  fronts  on 
the  Delaware  side  agreed  with  boat  mea¬ 
surements  and  model  predictions.  Refer¬ 
ences  (17  items). 


Klemas,  V.,  Bartlett.  D. ,  Philpot,  W.  , 
et  al.  Coastal  and  Estuarine  Studies 
with  ERTS-1  and  Skylab.  REMOTE  SENSING 
OF  ENVIRONMENT,  vol.3,  No. 3,  p. 153-174, 
1974. 

Coastal  vegetation,  land  use,  current 
circulation,  water  turbidity,  and  ocean 
waste  dispersion  were  studied  by  inter¬ 
preting  ERTS-1  and  Skylab  imagery  with 
the  help  of  ground  truth  collected  during 
overpasses.  Based  on  high-contrast  tar¬ 
gets  such  as  piers  and  roads,  the  ERTS-1 
mult i spectral  scanner  was  found  to  have  a 
resolution  of  70-100  m,  Skylab's  S190A 
cameras  about  20-40  m,  and  its  S190B  cam¬ 
era  about  10-20  m.  Important  coastal 
land-use  details  can  be  more  readily 
mapped  using  Skylab's  imagery.  On  the 
other  hand,  the  regular  18-day  cycle  of 
F.RTS-1  allows  observation  of  important 
manmade  and  natural  changes  and  facili¬ 
tates  collection  of  ground  truth. 
References  (13  items). 


Klemas,  V.,  Davis,  G. ,  and  Wang,  H.  A 
Cost-Effective  Satel 1 ite-Ai rcra ft -Drogue 
Approach  for  Studying  Estuarine  Circula¬ 
tion  and  Shelf  Waste  Dispersion.  Ocean 
75  Record:  1975  IEEE  Conference  on 
Engineering  in  the  Ocean  Environment,  and 
Eleventh  Annual  Meeting  of  the  Marine 
Technology  Society,  San  Diego,  Califor¬ 
nia,  September  22-25,  1975,  p.751-760. 

The  mounting  economic  pressure  to  extract 
oil  and  other  resources  from  the  Conti¬ 
nental  Shelf  and  to  continue  using  it  for 
waste  disposal  is  creating  a  need  for 
cos t-ef feet ive ,  synoptic  means  of  deter¬ 
mining  currents  in  this  area.  An  inte¬ 
grated  satellite-aircraft-drogue  approach 
has  been  developed  which  employs  remotely 
tracked  expendable  drogues  together  with 
satellite  observations  of  waste  plumes 
and  natural  tracers,  such  as  suspended 
sediment.  Tests  conducted  on  the  Conti¬ 
nental  Shelf  and  in  Delaware  Bay  indicate 
that  the  system  provides  a  cost-effective 
means  of  monitoring  current  circulation 
and  ocean  waste  dispersion  even  under 
severe  environmental  conditions.  Refer¬ 
ences  (11  i terns ) . 


Klemas,  V.,  Davis,  G.,  and  Wang,  H.  Moni¬ 
toring  Estuarine  Circulation  and  Ocean 
Waste  Dispersion  Using  an  Integrated 
Satel 1 i te-Ai rcra ft -Drogue  Approach . 
Proceedings  of  the  International  Confer¬ 
ence  on  Envi rorunental  Sensing  and  Assess¬ 
ment,  Las  Vegas,  Nevada,  September  14-19, 
1975,  vo 1 . I . 

The  mounting  economic  pressure  to  extra* i 
oil  and  other  resources  from  the  Conti¬ 
nental  Shelf  and  to  continue  using  it  for 
waste  disposal  is  creating  a  need  for 
cost -ef feet ive ,  synoptic  means  of  deter¬ 
mining  currents  in  this  area.  An  inte¬ 
grated  satellite-aircraft-drogue  approach 
has  been  developed  which  employs  remotely 
tracked  expendable  drogues  together  with 
satellite  and  aircraft  observations  of 
waste  plumes  and  tracers,  such  as  dyes  or 
suspended  sediment.  Tests  conducted  on 
the  Continental  Shelf  and  in  Delaware  Bay 
indicate  that  the  system  provides  a  cost- 
effective  means  of  studying  current  cir¬ 
culation,  oil  slick  movement  and  ocean 
waste  dispersion  even  under  severe  en¬ 
vironmental  conditions.  References 
(11  items). 

Klemas,  V. ,  Davis,  G. ,  and  Wang,  H.  Moni¬ 
toring  Estuarine  Circulation  and  Ocean 
Waste  Dispersion  Using  an  Integrated 
Satel 1 i te-Ai rcra ft -Drogue  Approach . 
University  of  Delaware,  College  of  Marine 
Studies,  October  30,  1975. 

The  authors  have  identified  the  following 
significant  results.  An  inexpensive, 
integrated  drogue-aircraft-satellite  ap¬ 
proach  was  developed  which  is  based  on 
the  Lagrangian  technique  and  employs  re¬ 
motely  tracker!  drogues  and  dyes  together 
with  satellite  observation  of  natural 
tracers,  such  as  suspender!  sediment.  Re¬ 
sults  include  current  circulation  studies 
in  Delaware  Bay  in  support  of  an  oil 
slick  movement  model;  i nves t i ga t i ons  of 
the  dispersion  and  movement  of  acid 
wastes  dumped  40  miles  off  the  Delaware 
coast;  and  coastal  current  circulation. 

In  each  case,  the  integrated  drogue- 
aircraft-satellite  approach  compares 
favorably  with  other  techniques  on  the 
basis  of  accuracy,  cost  effectiveness, 
and  performance  under  severe  weather  con¬ 
ditions. 

Klemas,  V.,  Otley,  M.,  We the,  C.,  et  al. 
Monitoring  Coastal  Water  Properties  and 
Current  Circulation  with  Spacecraft. 
Second  Joint  Conference  on  Sensing  of 
Environmental  Pollutants,  Washington, 
D.C.,  December  10-12,  1973,  p.343-354. 

Imagery  and  digital  tapes  from  nine  suc¬ 
cessful  ERTS-1  passing  over  Delaware  Ray 
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during  different  portions  of  the  tidal 
cycle  have  been  analyzed  with  special 
emphasis  on  turbidity,  current  circula¬ 
tion,  waste  disposal  plumes  and  conver¬ 
gent  boundaries  between  different  water 
masses.  ERTS-1  image  radiance  correlated 
well  with  Secchi  depth  and  suspended  sed¬ 
iment  concentration.  Circulation  pat¬ 
terns  observed  by  ERTS-1  during  different 
parts  of  the  tidal  cycle,  agreed  well 
with  predicted  and  measured  currents 
throughout  Delaware  Bay.  Convergent 
shear  boundaries  between  different  water 
masses  were  observed  from  ERTS- l .  In 
several  ERTS-1  frames,  waste  disposal 
plumes  have  been  detected  36  miles  off 
Delaware's  Atlantic  coast.  The  ERTS-1 
results  are  being  used  to  extend  and 
verify  hydrodynamic  models  of  the  bay, 
developed  for  predicting  oil  slick  move¬ 
ment  and  estimating  sediment  transport. 
Bibliography  (15  items). 
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J.A,  Clay-Mineral  Variability  in  the 
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SEDIMENTARY  PETROLOGY,  vol.47,  No.l, 
p.229-236,  March  1977.  (See  annotation 
in  Section  II.) 


Knoth,  J.S.,  and  Nummedal,  D.  Longshore 
Sediment  Transport  Using  Fluorescent 
Tracer.  Coastal  Sediments  *77,  5th  Sym¬ 
posium  of  the  Waterway,  Port,  Coastal  and 
Ocean  Division  of  ASCE,  Charleston,  South 
Carolina,  November  2-4,  1977,  p.383-398. 

A  project  to  determine  the  annual  rate  of 
longshore  sediment  transport,  using 
fluorescent  dyed  sand  as  a  tracer,  was 
initiated  as  an  aid  in  structural  design 
prior  to  the  U.S.  Army  Corps  of  Engi¬ 
neer's  attempt  to  stabilize  the  eroding 
shoreline  of  North  Bull  Island,  South 
Carolina.  Data  collection  involved  si¬ 
multaneous  acquisition  of  beach  face 
sediment  samples  and  surf  zone  wave  pro¬ 
cess  measurements.  Tracer  concentrations 
over  time  and  space  were  determined  from 
samples  obtained  in  a  grid  pattern  and 
along  a  transect  downdrift  of  injection. 
Wave  energy  flux  factors  were  calculated 
from  bi-hourly  measurements  of  wave 
energy  and  longshore  current  parameters. 
Theoretical  estimates  of  longshore  sedi¬ 
ment  transport  rates  based  on  these  flux 
values  and  current  velocities  were  calcu¬ 
lated  together  with  transport  rates  from 
the  tracer  study  and  compared  to  the 
standard  rating  curve  for  littoral  trans¬ 
port.  Results  of  the  study  tend  to  sup¬ 
port  the  established  relationship  between 
longshore  sediment  transport  and  wave 
energy  flux.  References  Cited 
(10  items). 


Knowles,  C.E.  Flow  Dynamics  of  the  Neuse 
River  Estuary,  North  Carolina,  for  the 
Period  7  August  to  14  September  1973. 
University  of  North  Carolina  Sea  Grant 
Program  Publication  UNC-SG- 75- 16 ,  August 
1975.  (See  annotation  in  Section  I.) 


Knowles,  C.E.,  ami  Singer,  J.J.  Exchange 
Through  a  Barrier  Island  Inlet:  Addi¬ 
tional  Evidence  of  Upwelling  Off  the 
Northeast  Coast  of  North  Carolina. 
JOURNAL  OF  PHYSICAL  OCEANOGRAPHY,  vol.7, 
No.l,  p. 146-152,  January  1977.  (See 
annotation  in  Section  VIII.) 


Koyama ,  H.,  and  Ochiai,  H.  Studies  on  the 
Coastal  Oceanography  in  the  Vicinity  of 
Fukuyama,  Hiroshima,  Pref.  I.  Distribu¬ 
tion  Patterns  of  Temperature,  Chlormity, 
pH  and  Inorganic  Nutrient  ( Phosphate-P , 
Ammonia-N,  Nitrite-N,  Nitrate-N)  Contents 
of  Sea  Water  in  Early  February,  1968. 
Hiroshima  Daigaku.  Sui -Ch i kusangakubu , 
Fukuyama,  Japan.  Hiroshima  Daigaku  Sui- 
Chi kusangakubu  Kiyc,  vol.ll,  No.l,  p.65- 
77,  July  1972.  (In  Japanese.)  (See 
annotation  in  Section  VIII.) 


Kullenberg,  G.  Entrainment  Velocity  in 
Natural  Stratified  Vertical  Shear  Flow. 
ESTUARINE  AND  COASTAL  MARINE  SCIENCE, 
vol.5,  No. 3,  p . 329-338,  May  1977.  (See 
annotation  in  Section  I.j 


Kuo,  A.Y.,  Ruzecki,  E.P.,  and  Fang,  C.S. 

The  Effects  of  the  Agnes  Flood  on  the 
Salinity  Structure  of  the  Lower  Chesa¬ 
peake  Bay  and  Contiguous  Waters.  In  The 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No.  54,  November  1976,  p. 81-103. 
(See  annotation  in  Section  Ill.) 


Lambert,  W.P.,  and  Fruh,  F..G.  Methodology 
to  Evaluate  Alternative  Coastal  Zone  Man¬ 
agement  Policies:  Application  in  the 
Texas  Coastal  Zone.  Special  Report  III: 
A  Methodology  for  Investigating  Fresh 
Water  Inflow  Requirements  of  a  Texas 
Estuary;  Volume  I --Methodo 1 ogy .  Univer¬ 
sity  of  Texas  at  Austin,  Center  for  Re¬ 
search  in  Water  Resources,  Environmental 
Health  Engineering  Research  Laboratory, 
Technical  Report  EHE-76-01,  CRWR-133,  no 
date.  (See  annotation  in  Section  I.) 


Lambert,  W.P.,  and  Fruh,  E.G.  Methodology 
to  Evaluate  Alternative  Coastal  Zone 
Management  Pol lcies :  Appl i cat  ion  in  the 
Texas  Coastal  Zone.  Special  Report  III: 
A  Methodology  for  Investigating  Fresh 
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Water  Inflow  Requirements  of  a  Texas 
Estuary;  Volume  1 1 --Append  ices .  Univer¬ 
sity  of  Texas  at  Austin,  Environmental 
Health  Engineering  Research  Laboratory, 
Center  for  Research  in  Water  Resources, 
no  date.  (See  annotation  in  Section  I.) 


Leendertse,  J. J. ,  and  Liu,  S.-K.  A  Water- 
Quality  Simulation  Model  for  Well  Mixed 
Estuaries  and  Coastal  Seas:  Volume  VII, 

A  Hindcast.  Rand  Institute,  New  York 
City,  R- 1 774-NYC,  July  1975.  (See  anno¬ 
tation  in  Section  VI.) 


Lewis,  A.J.,  and  MacDonald,  H.C.  Signifi¬ 
cance  of  Estuarine  Meanders  Identified 
from  Radar  Imagery  of  Eastern  Panama  and 
Northwestern  Colombia.  MODERN  GEOLOGY, 
vo 1.1,  No. 3,  p . 187-196 ,  1970. 

The  use  of  radar  imagery  to  examine  es¬ 
tuarine  meanders  in  Eastern  Panama  and 
Northwestern  Colombia  is  described.  The 
basic  characteristics  and  modes  of  opera¬ 
tion  of  radar  imagery  are  covered.  Radar 
imagery  depicts  drainage  features  very 
clearly,  and  is  excellent  for  investi¬ 
gating  the  characteristics  of  estuarine 
meanders  and  other  coastal  drainage  fea¬ 
tures.  Estuarine  meanders  develop  under 
certain  environmental  conditions  and 
their  presence  can  imply  the  nature  of 
the  coast  in  areas  where  they  form.  Es¬ 
tuarine  meanders  can  also  indicate  the 
relative  importance  of  fluvial  and  marine 
processes.  Advantages  of  radar  imagery 
in  terrain  studies  are  discussed.  Ref¬ 
erences  (8  items). 


Ludwick,  J.C.  Tidal  Currents,  Sediment 
Transport,  and  Sand  Banks  in  Chesapeake 
Bay  Entrance,  Virginia.  In:  Estuarine 
Research,  Volume  II:  Geology  and  Engi¬ 
neering,  edited  by  L.  Eugene  Cronin,  Aca¬ 
demic  Press,  Inc.,  New  York,  1975,  p.365- 
380.  (See  annotation  in  Section  II.) 


Lutz,  G.A.,  Hubbell,  D.W.,  and  Stevens, 
H.H.,  Jr.  Discharge  and  Flow  Distribu¬ 
tion,  Columbia  River  Estuary.  U.S.  Geo¬ 
logical  Survey,  Professional  Paper  433-P, 
1975.  (See  annotation  in  Section  VIII.) 


Mauvais,  J.-L.,  and  Salomon,  J.-C.  Etude 
du  frottement  en  Loire  maritime  (Study  of 
Frictional  Effects  in  the  Loire  Maritime 
Estuary).  LA  HOUILLE  BLANCHE,  vol.29. 
No.  1/2,  p . 149-154,  1974.  (In  French.) 
(See  annotation  in  Section  1.) 


May,  E.B.  Envi ronmental  Effects  of  Hy¬ 
draulic  Dredging  in  Estuaries.  ALABAMA 
MARINE  RESOURCES  BULLETIN,  No. 9,  p.I-85, 


April  19  73  (See  annotation  iu  - 
t ion  V. ) 


McDowell,  D.M.,  and  O' Connor,  HA  Hy¬ 
draulic  Behaviour  of  Estuaries  New 
York,  John  Wiley,  1  9  7  7.  (See  ann<  t  at  i  •  (. 
i n  Sect  ion  I .  ) 


Mehta,  A.J.,  and  Christensen,  B.A  Incip¬ 
ient  Sediment  Motion  in  Entrances  with 
Shell  Beds.  In:  Rivers  '76;  Symposium 
on  Inland  Waterways  for  Navigation,  Flood 
Control  and  Water  Diversions;  3rd  Annual 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE, 
Colorado  State  University,  Fort  Collins, 
August  10-12,  1976,  vol.II,  p.960-977, 
1976.  (See  annotation  in  Section  VI.) 


Millard,  J.P.,  Arvesen,  J.C.,  Lewis,  P.L., 
et  al.  Video  Systems  for  Real-Time  Oil- 
Spill  Detection.  Second  Joint  Conference 
on  Sensing  of  Environmental  Pollutants, 
Washington,  D.C.,  December  10-12,  1973, 
p . 355-361 . 

Three  airborne  television  systems  are 
being  developed  to  evaluate  techniques 
for  oil-spill  surveillance.  These  in¬ 
clude  a  conventional  TV  camera,  two  cam¬ 
eras  operating  in  a  subtractive  mode,  and 
a  field-sequential  camera.  False-color 
enhancement  and  wavelength  and  polariza¬ 
tion  filtering  are  also  employed.  The 
first  of  a  series  of  flight  tests  indi¬ 
cates  that  an  appropriately  filtered  con¬ 
ventional  TV  camera  is  a  relatively  inex¬ 
pensive  method  of  improving  contrast  be¬ 
tween  oil  and  water.  False-color  en¬ 
hancement  improves  the  contrast,  but  the 
problem  caused  by  sun  glint  now  limits 
the  application  to  overcast  days.  Future 
effort  will  be  aimed  toward  a  one-camera 
system.  Solving  the  sun-glint  problem 
and  developing  thp  field-sequential  cam¬ 
era  into  an  operable  system  offers  poten¬ 
tial  for  color  "flagging’'  oil  on  water. 
References  (19  items). 


Miller,  G.H.,  and  Berg,  D.W.  An  ERTS-1 
Study  of  Coastal  Features  on  the  North 
Carolina  Coast.  U.S.  Army  Corps  of  En¬ 
gineers,  Coastal  Engineering  Research 
Cente'r,  Miscellaneous  Report  No.  76-2, 
January  1976. 

Unenhanced  imagery  recorded  by  the  multi- 
spectral  scanner  of  the  NASA  Earth  Re¬ 
sources  Technology  Satellite  (F.RTS-l)  was 
analyzed  to  determine  how  satellite 
imagery  may  be  applied  to  specific 
coastal  engineering  problems.  The  study 
area  is  a  segment  of  the  North  Carolina 
coast  comprising  Wrightsville  Beach, 
Masonhoro  Inlet,  Masonboro  Beach, 
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catolitia  Beat  h  lulet  ,  and  Carolina  Beach, 
which  aie  areas  of  ongoing  research  by 
lKKC  Analysis  was  supplemented  by 
under (light  imagery  supplied  by  NASA  and 
ground- t ruth  data.  Several  significant 
coastal  features  are  visible  in  the 
KRTS-l  imagery.  Among  those  are  plumes 
of  suspended  sediment  emerging  from  in¬ 
lets,  changes  in  water  toleration  pos¬ 
sibly  due  to  effects  ot  temperature 
thange,  inlet  bars,  and  cape  bars.  In 
addition,  morphological  changes  in  se¬ 
lected  voastal  land  features  were  deter¬ 
mined  by  tomparing  KRTS-1  films  obtained 
about  1  year  apart.  Literature  Cited 
( 14  items ) . 


Mills,  B-C.  Coast  Guard  Airborne  Remote 
Sensing  System.  Second  Joint  Conference 
on  Sensing  of  Environmental  Pollutants, 
Washington,  D.C.,  December  10-12,  1973, 
p .  363-367 . 

The  Airborne  Remote  Sensing  System  is  the 
Coast  Ciia id's  initial  program  to  use 
state-of-the-art  technology  to  assist  us 
in  our  Congress ional ly  mandated  program 
ot  coastal  zone  pollution  monitoring. 

The  program  has  outfitted  six  U-16K  air¬ 
craft  with  sensors  capable  of  real  time 
detection  of  pertroleum  pollutants  and  a 
recording  system  furnishing  a  permanent 
record  of  any  pollutants  detected.  The 
equipment  was  designed  for  daylight 
operation  with  one  channel  usable  for 
night  time  operation.  References 
(3  items). 


Mumola,  P.B.  Multiwavelength  Laser  In¬ 
duced  Fluorescence  of  Algae  in-vivo:  A 
New  Remote  Sensing  Technique.  Second 
Joint  Conference  on  Sensing  of  Environ¬ 
mental  Pollutants,  Washington,  D.C.,  De¬ 
cember  10-12,  1973,  p.53-63. 

In  order  to  accurately  determine  the 
quantity  of  chlorophyll  a  in  living  algae 
by  fluroescence  spectrometry,  either  re¬ 
motely  or  in  the  laboratory,  the  fluo¬ 
rescence  excitation  cross  section  must  be 
known.  Laboratory  fluroescence  studies 
of  a  number  of  different  algae  species 
representative  of  the  various  color 
groups  were  performed  using  phytoplankton 
supplied  by  the  Virginia  Institute  of 
Marine  Science.  These  measurements  indi¬ 
cate  distinct  maximum  spectral  excitation 
regions  which  differ  from  one  color  group 
to  another.  Within  each  color  group, 
however,  the  fluorescent  properties  were 
nearly  identical,  regardless  of  species. 
These  two  key  features,  namely:  (1)  the 
similarity  of  fluorescent  properties 
within  a  color  group,  and  (2)  the  dis¬ 
tinct  spectral  differences  between  color 
groups,  make  possible  the  s imu 1  a taneous 
determination  of  chlorophyll  a  content  of 
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an  unknown  mixture  of  phytoplankton  and 
the  distribution  of  chlorophyll  a  among 
the  various  color  groups.  The  multiple 
wavelength  L1DAR  equations  are  developed 
and  chlorophyll  a  concentrations  are  cal¬ 
culated  using  matrix  inversion  tech¬ 
niques.  The  design  and  application  of  a 
flight-qualified  multiwavelength  laser 
flurosensor  for  performing  remote  mea¬ 
surements  from  an  airborne  platform  are 
described.  The  application  of  this  tech¬ 
nique  to  wide  area  surveys  of  water  re¬ 
sources  is  discussed.  References 
( 1 7  items ) . 


Munday ,  J.C.,  Jr.,  Byrne,  R.J.,  Welch, 

C.S.,  et  al .  Applications  of  Remote 
Sensing  to  Estuarine  Problems.  Annual 
Report  No.  3.  Virginia  Institute  of 
Marine  Science,  December  1975. 

A  variety  of  siting  problems  for  the  es¬ 
tuaries  of  the  lower  Chesapeake  Bay  have 
been  solved  with  cost  beneficial  remote 
sensing  techniques.  Principal  techniques 
used  were  repetitive  1:30,000  color  pho¬ 
tography  of  dye-emitting  buoys  to  map 
circulation  patterns,  and  investigation 
of  water  color  boundaries  via  color  and 
color  infrared  imagery  to  scales  of 
1:120,000.  Problems  solved  included 
sewage  outfall  siting,  shoreline  preser¬ 
vation  and  enhancement,  oil  pollution 
risk  assessment,  and  protection  of  shell¬ 
fish  beds  from  dredge  operations.  Refer¬ 
ences  (15  items). 


Munday,  J.C.,  Jr.,  Gordon,  H.H.,  Welch, 
C.S.,  et  al.  Applications  of  Remote 
Sensing  to  Estuarine  Management.  Annual 
Report  No. 4.  Virginia  Institute  of 
Marine  Science,  July  1976. 

Projects  tor  sewage  outfall  siting  for 
pollution  control  in  the  lower  Chesapeake 
Bay  wetlands  are  reported.  A  dye-buoy/ 
photogrammet ry  and  remote  sensing  tech¬ 
nique  was  employed  to  gather  circulation 
data  used  in  outfall  siting.  This  tech¬ 
nique  is  greatly  favored  over  alternate 
methods  because  it  is  inexpensive,  pro¬ 
duces  results  quickly,  and  reveals 
Lagrangian  current  paths  which  are  pre¬ 
ferred  in  making  siting  decisions.  Wet¬ 
lands  data  were  obtained  by  interpreta¬ 
tion  of  color  and  color  infrared  photo- 
graphu  imagery  from  several  altitiudes. 
Historical  sequences  of  photographs  are 
shown  that  were  used  to  document  wetlands 
changes.  Sequential  infrared  photography 
of  inlet  basins  was  employed  to  determine 
tidal  prisms,  which  were  input  to  mathe¬ 
matical  models  to  be  used  by  state  agen¬ 
cies  m  pollution  control.  A  direct  and 
crucial  link  between  remote  sensing  and 
management  decisions  was  demonstrated  in 
the  various  projects.  (Author.) 
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Murray,  S.,  Conlon,  D.  ,  Siripong,  A., 
et  al.  Circulation  and  Salinity  Dis¬ 
tribution  in  the  Rio  Guayas  Estuary, 
Ecuador.  In:  Estuarine  Research, 
Volume  II:  Geology  and  Engineering, 
edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p.345-363. 
(See  annotation  in  Section  III.) 


Nasner,  H.  Prediction  of  the  Height  of 
Tidal  Dunes  \n  Estuaries.  Proceedings 
of  the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copenhagen, 
Denmark,  vol.ll,  1975,  Chapter  60 
(p . 1036- 1050) .  (See  annotation  in 

Sect  ion  II.) 


National  Research  Council,  Geophysics  of 
Estuaries  Panel.  Estuaries,  Geophysics, 
and  the  Environment.  National  Academy 
of  Sciences,  Washington,  D.C.,  1977. 

(See  annotation  in  Section  IV.) 


Nece,  R.E.,  and  Knoll,  C.R.  Flushing  and 
Water  Quality  Characteristics  of  Small- 
Boat  Marinas.  Charles  W.  Harris  Hydrau¬ 
lics  Laboratory,  University  of  Washing¬ 
ton,  Seattle,  Technical  Report  No. 40, 

June  1974.  (See  annotation  in  Section 
IV.) 


Nece,  R.E.,  Welch,  E.B.,  and  Reed,  J.R. 
Flushing  Criteria  for  Salt  Water  Marinas 
Charles  W.  Harris  Hydraulics  Laboratory, 
University  of  Washington,  Seattle,  Tech¬ 
nical  Report  No. 42,  June  1975.  (See 
annotation  in  Section  IV.) 


Neumaier,  G.,  and  Silvestro,  F.  Measure¬ 
ment  of  Pollution  Using  Multiband  and 
Color  Photography.  In  New  Horizons  in 
Color  Aerial  Photography;  Seminar  Pro¬ 
ceedings,  jointly  presented  by  The  Ameri¬ 
can  Society  of  Photogrammet ry  and  The 
Society  of  Photographic  Scientists  and 
Engineers,  June  9-11,  1969,  New  York 
City,  p.47-58. 

Since  1964  we  have  been  performing  re¬ 
search  to  assess  the  application  of  re¬ 
mote  sensing  to  water  quality  management. 
Special  emphasis  has  been  placed  upon  de¬ 
veloping  techniques  and  procedures  based 
on  the  spectral  characteristics  of  vari¬ 
ous  pollutant  discharges.  The  purpose  of 
this  paper  is  to  describe  the  approach  we 
have  taken  and  to  show  how  remote  sensing 
ran  be  used  as  a  tool  for  detecting  and 
measuring  water  pollution  both  qualita¬ 
tively  and  quantitatively.  In  a  program 
sponsored  by  the  New  York  State  Conserva¬ 
tion  Department,  laboratory  experiments 
were  performed  to  determine  the  spectral 
characteristics  of  effluents  from  a  paper 


industry,  an  oil  industry,  and  a  sewage 
plant.  These  data,  along  with  theoreti- 
ca 1  studies,  were  used  to  extract  the  de¬ 
sired  information  from  multi  band  aerial 
photographs  taken  over  these  discharges. 
The  techniques  employed  allow  estimation 
of  pollution  concentration  in  a  number  of 
cases.  (References  (6  items). 


Oh  1  ineye r,  F.  ,  and  Berndt,  I).  Field  and 
Model  Data  of  Spreading  in  Estuaries. 
Proceedings  of  the  Fourteenth  Coastal 
Engineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol . 1 II ,  1975,  Chap¬ 
ter  137  ( p . 2357-2367 )  .  (See  annotation 
i n  Sect  ion  VI.) 


Oil  and  Estuary  Pollution  Control:  A  Quick 
Look  at  Some  Developments.  WATER  & 

WASTE  TREATMENT,  vol. 18,  No . 7  ,  p.24-28. 
July  1975.  (See  annotation  in  Sec¬ 
tion  I V .  ) 


Olufeagba,  B.J.,  Flake,  R.H.,  and 

Armstrong,  N.E.  A  Boundary  Value  Ap¬ 
proach  for  Estuarine  Water  Quality  Model¬ 
ling  with  Results  for  Jamaica  Bay,  New 
York.  ECOLOGICAL  MODELLING,  vol . 1  , 

No.l,  p.3-30,  May  1975.  (See  annotation 
i n  Sect  ion  VI . ) 

Orme,  A.R.  Estuarine  Sedimentation  Along 
the  Natal  Coast,  South  Africa.  Univer¬ 
sity  of  California,  Department  of  Geog¬ 
raphy,  Los  Angeles,  Technical  Report 
No. 5,  August  1974.  (See  annot at i on  in 
Sect  ion  II.) 


Oviatt,  C.A.,  and  Nixon,  S.W.  Sediment 
Resuspens ion  and  Deposition  in  Narragun- 
sett  Bay.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vo 1.3,  No  .  2  ,  p. 20 1 -21 7,  April 
1975.  (See  annotation  in  Section  II.) 


Ozsoy,  E.  Flow  and  Mass  Transport  in  the 
Vicinity  of  Tidal  Inlets.  Coastal  and 
Oceanographic  Eng  men -mg  Laboratory, 
University  of  Florida,  Gainesville, 
UFL/COEL/TR-0 36,  1977.  (See  annotation 
m  Sect  ion  I .  ) 


Parker,  R.R.,  and  Sihert,  J.  Effect  of 
Pulpmill  F.  f  fluent  on  Dissolved  Oxygen  in 
a  Stratified  Estuary-- I.  Empirical  Ob¬ 
servations.  WATER  RESEARCH,  vol. 7, 

No. 4,  p. 503-514,  April  1973.  (See  anno¬ 
tation  m  Section  I V. ) 


Parsons,  T.V.,  and  Fisher,  R.A.  Experi¬ 
ence  with  Rad l oi sotope  Tracing  in  Local 
Tidal  Waters.  WATER  POLLUTION  CONTROL, 
vol. 76,  No.l,  p.59-64,  1^77. 
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Radioactive  isotopes  have  been  used  as 
tracers  by  Harwell  over  the  last 
25  years.  Their  use  has  given  civil 
engineers,  water  authorities  and  many 
branches  of  industry  the  ability  to  label 
and  trace  water,  sewage  and  various  in¬ 
dustrial  effluents  including  chemicals, 
china  clay  waste  and  dredged  silt  or 
sand.  During  the  last  2  years,  the  Hamp¬ 
shire  River  Authority,  the  South  Hamp¬ 
shire  Main  Drainage  Board  and  latterly, 
the  Southern  Water  Authority,  have  been 
concerned  with  the  dilution  and  disper¬ 
sion  of  sewage  effluent  in  the  Solent, 
Portsmouth  Harbour  and  bans  tone  Harbour 
and  this  paper  relates  to  those  investi¬ 
gations  using  radioactive  tracers. 

Pasenau,  H.  Giant  and  Mega  Ripples  in  the 
German  Bight  and  Studies  of  Then  Migra¬ 
tion  in  a  Testing  Area  (Lister  Tief). 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.II,  1975,  Chap¬ 
ter  59  (p . 1025- 1035 ) .  (See  annotation 

in  Sect  ion  1 1 • ) 


Patel,  B.,  Mulay,  C.D.,  and  Ganguly,  A.K. 
Radioecology  of  Bombay  Harbour  --  A  Tidal 
Estuary.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vo 1 . 3 ,  No . 1 ,  p. 13-42,  January 
1975.  (See  annotation  in  Section  VIII.) 


Paulson,  R.W.  Estuarine  Studies.  Earth 
Resources  Aircraft  Program  Status  Review, 
Volume  III  -  Hydrology,  Oceanography,  and 
Sensor  Studies,  Section  24;  Presented  at 
the  NASA  Manned  Spacecraft  Center,  Hous¬ 
ton,  Texas,  September  16  to  18,  1968. 

The  objective  of  the  U.S.  Geological  Sur¬ 
vey  estuarine  remote-sensing  program  is 
to  determine  the  feasibility  of  using  re¬ 
mote  sensors  for  studying  estuaries  from 
aircraft  or  spacecraft  platforms.  The 
particular  objectives  of  the  Delaware  Es¬ 
tuary  Program  are  to  determine  whether 
variations  in  water  quality,  which  .ire 
known  to  exist  in  this  highly  polluted 
water  body,  can  be  detected  remotely  and 
to  devise  methods  for  using  remote¬ 
sensing  data  to  solve  estuarine  problems. 

Pequegnat ,  W.E.  Meiobenthos  Ecosystems  as 
Indicators  of  the  Effects  of  Dredging. 

In:  Estuarine  Research,  Volume  II: 

Geology  and  Engineering,  edited  by  L.  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1975,  p. 571-58).  (See  annotation 
i n  Sect  ion  IV.) 


Peterson,  D.H.,  Conomos ,  T.J.,  Hroenkow, 
W.W.  ,  et  al.  Location  of  t  lie  Non-Tidal 
Current  Null  Zone  in  Northern  San 


franc  i. sco  Bay.  ESTUARINE  AND  COASTAL 

MARINE  SCIENCE,  vo 1 . 3 .  No .  I  .  p.1-11, 
January  1975.  (See  annotation  in 
Sec  t i on  III.) 


Physical  and  Biological  Aspects  of  the  lay 
Estuary;  A  Symposium  held  in  the  Rooms  of 
the  Royal  Society  of  Edinburgh,  Edinburgh 
(Scotland),  5  December  1973.  The  Royal 
Society  of  Edinburgh,  Proceedings,  Sec¬ 
tion  B,  vo 1.75,  Parts  1/2,  1975.  (See 
annotation  in  Section  VIII.) 


Pickral,  J  C.,  and  Odum,  W.E.  Benthic 
Detritus  m  a  Salt  marsh  Tidal  Creek. 
Estuarine  Processes;  Volume  11,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.280- 
292  . 

A  new  benthic  sampling  device  was  devel¬ 
oped  to  permit  convenient,  quantitative 
collection  of  organic  detritus  from  sub¬ 
merged  sediment  surfaces.  The  apparatus 
was  used  to  investigate  the  spatial  and 
temporal  distribution  of  benthic  detritus 
in  a  tidal,  saltmarsh  creek  adjacent  to 
the  York  River,  Virginia.  Diurnal, 
monthly,  and  seasonal  samples  were  col¬ 
lected  and  partitioned  into  detntal  size 
fractions.  Each  size  fraction  was  ana¬ 
lyzed  to  determine  the  percentage  of 
root,  stem,  and  leaf  tissue  contributed 
by  the  dominant  marsh  plants.  The  stand¬ 
ing  stock  and  composition  of  detritus 
varied  in  a  characteristic  manner  across 
the  width  and  along  the  lenth  of  the 
tidal  creek.  Temporal  differences  were 
also  evident,  especially  those  associated 
with  periodic  storms.  The  data  indicate 
apparent  relationships  between  the  mor¬ 
phology  of  the  creek,  current  velocities, 
substrate  texture,  and  the  distribution 
and  composition  of  the  benthic  detritus. 
References  (30  items). 


Pijanowski,  B.S.  Comparative  Evaluation 
of  In-Situ  Water  Quality  Sensors.  Sec¬ 
ond  Joint  Conference  on  Sensing  of  Envi¬ 
ronmental  Pollutants,  Washington,  D.C., 
December  10-12,  1973,  p. 95- 107. 

Five  commercially  available  m-sijai  water 
quality  monitoring  systems  measuring  con¬ 
ductivity,  temperature,  dissolved  oxygen 
and  pH  were  evaluated  for  performance 
under  both  laboratory  and  field  condi¬ 
tions.  The  instruments  included  in  the 
evaluation  are:  Hydro  lab  Corp.  Surveyor; 
Leeds  &  Northrup  Corp.  Water  Qaulitv  Sys¬ 
tem;  Marlek  Corp.  Mark  3;  Ocean  Data 
Equipment  Corp,  Model  WQMS-101A;  and 
Whi tney/Montedoro  Corp.  Mark  11.  Each  is 
described  briefly  and  the  various  sensor 
types  are  discussed.  Testing  methodology 
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is  described  and  a  number  of  user  con¬ 
siderations  are  discussed  including  ini¬ 
tial  checkout  and  calibration.  Detailed 
test  results  are  given  for  all  sensors 
on  each  system  concerning  effects  of 
primary  power  variation,  time  response, 
relative  accuracy,  repeatability,  stabil¬ 
ity,  pressure  effects,  and  intersystem 
interference.  Field  test  results  in  a 
salt  water  environment  are  presented. 
Overall  systems  specifications  and  re¬ 
sults  are  summarized  comparatively  by 
charts.  Also  discussed  is  the  author’s 
idea  of  the  optimum  characteristics  for 
an  ideal  system  based  upon  testing  ex¬ 
perience.  References  (2  items). 

Pollock,  T.J.,  and  Wallis,  I.G.  Disper¬ 
sion  and  Tidal  Flushing  in  Hann’s  Inlet. 
Geophysical  Fluid  Dynamics  Laboratory, 
Monash  University,  Clayton,  Victoria, 
Australia,  G.F.D.L.  Report  No. 45,  Issued 
November  1971,  Re-issued  August  1974. 

(See  annotation  in  Section  VIII.) 


Pollock,  . J . ,  Hinwood,  J.B.,  O'Brien, 

W.T.,  et  al.  Calibration  Data  for  a 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  and 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christchurch,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.II,  p . 276-283 . 

Paper  describes  the  field  data  collection 
program  designed  to  supply  calibration 
data  for  a  numerical  hydrodynamic  model 
of  Westernport  Bay  The  calibration 
procedure  adopted  is  described  and  some 
initial  results  are  presented.  Refer¬ 
ences  (2  items). 


Pollution  Criteria  for  Estuaries;  Proceed¬ 
ings  of  the  Conference  held  at  the  Uni¬ 
versity  of  Southampton,  July  1973;  edited 
by  P.R.  Helliwell  and  J.  Bossanyi .  John 
Wiley  &  Sons,  New  York,  1975.  (See  an¬ 
notation  in  Section  IV.) 


Pontin,  R.A.,  and  Reid,  J.A.  The  Fresh¬ 
water  Input  to  the  Tay  Estuary.  The 
Royal  Society  of  Edinburgh,  Proceedings, 
Section  B,  vol.75.  Parts  1/2,  p.1-9, 

1975.  (See  annotation  in  Section  VII 1 . ) 


Porter,  E.  Pollution  in  Four  Industri¬ 
alized  Estuaries.  KMSO,  London,  1973 
98p.  (See  annotation  in  Section  IV.) 


Posmentier,  E.S.,  and  Rarhlin,  J.W.  Dis¬ 
tribution  of  Salinity  and  Temperature  in 
the  Hudson  Estuary.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vol.6.  No . 5 ,  p.775-777, 


September  1976.  (See  annotation  in 
Sect  ion  I .  ) 


Prater,  B.E.  The  Metal  Content  and  Dis¬ 
persion  Characteristics  of  Steelworks' 
Effluents  Discharging  to  the  Tees  Estu¬ 
ary.  WATER  POLLUTION  CONTROL,  vol.74. 

No . 1 ,  p.63-78,  1975.  (See  annotation  in 
Section  I V .  ) 


Pugh,  D.T.,  and  Waller,  W.R.  Sea-Level 
Measurements  in  the  Wash  Bay.  Proceed¬ 
ings  of  the  Fourteenth  Coastal  Engineer¬ 
ing  Conference,  June  24-28,  1974,  Copen¬ 
hagen,  Denmark,  vol.lll,  1975,  Chapter 
149  (p.2519-2538). 

A  report  (Binnie  and  Partners,  1965)  on 
the  water  resources  of  the  Great  Ouse 
Basin  put  forward  proposals  for  storage 
in  the  Wash  of  fresh  water  from  the  four 
rivers  draining  into  the  bay.  The  scheme 
suggested  was  to  take  the  form  of  a  bar¬ 
rage,  enclosing  about  a  third  of  the  area 
of  the  bay,  behind  which  fresh  water 
would  be  stored  in  raised  impoundments. 
Four  years  later  (Binnie  and  Partners, 
1970)  this  proposal  was  superseded  by  a 
scheme  for  storage  in  bunded  reservoirs 
built  on  the  foreshore  at  the  head  of  the 
bay.  The  current  Wash  Feasibility  Study 
(commenced  in  1971)  is  expected  to  high¬ 
light  the  most  suitable  scheme  of  this 
sort  following  a  program  which  includes 
field  data  collection,  hydraulic  and 
mathematical  model  testing  and  site  in¬ 
vestigations.  The  scheme  as  currently 
envisaged  would  take  the  form  of  bunded 
reservoirs  built  (largely  from  dredged 
sea  bed  material)  on  the  forshore  close 
to  the  outfall  of  the  river  Great  Ouse 
and  connected  by  tunnel  to  intakes  on 
that  river,  and  later  on  the  river  Nene . 
To  meet  increasing  demand  further  im¬ 
poundments  could  be  built  along  the  fore¬ 
shore  to  store  water  drawn  from  the  other 
rivers  draining  into  the  Wash.  Figure  1 
shows  a  possible  reservoir  scheme  which 
is  among  those  being  considered.  Con¬ 
tinuous  sea  level  observations  have  been 
made  at  4  points  in  the  Wash  bay  using 
automatic  level  recorders.  The  purpose 
was  to  provide  information  on  tides  and 
surges  in  connection  with  the  feasibility 
study.  References  (9  items). 

Pullen,  E.J.,  and  Trent,  L.  Hydrographic 
Observations  from  a  Natural  Marsh  and  a 
Marsh  Altered  by  Dredging,  Bulkheading, 
and  Filling  in  West  Bay,  Texas.  National 
Oceanic  and  Atmospheric  Administration, 
National  Marine  Fisheries  Service,  Data 
Report  97,  October  1974.  (See  annota¬ 
tion  in  Section  VIII.) 


263 


Section  VII.  Surveys  and Instruments 


Ree,  W.J.  van  de,  and  Schaap,  H.Y.  Mea¬ 
sured  Contributions  of  the  Terms  of  the 
Vertically  Integrated  Hydrodynamic  Equa¬ 
tions.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  September  3-5,  1975,  vol.II, 
p.1237-1248.  (See  annotation  in  Sec- 
t ion  VI . ) 


Remote  Sensing  of  the  Environment;  Part  2: 
Dynamics,  A  Bibliography  with  Abstracts. 
National  Technical  Information  Service, 
NT  IS/ PS- 78/0564,  June  1978. 

Remote  sensing  methods  as  they  are  ap¬ 
plied  to  ocean  currents,  wind  sediment 
transport,  ocean  waves,  sea  states,  and 
air  water  interactions  are  described. 

The  various  techniques  of  measurement 
using  radiometers,  lasers,  radar,  and 
microwave  and  infrared  equipment  are 
described . 


Roberts,  W.P.,  and  Pierce,  J.W.  Deposi¬ 
tion  in  Upper  Patuxent  Estuary,  Maryland, 
1968-1969.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.4.  No. 3,  p.267-280,  May 
1976.  (See  annotation  in  Section  II.) 


Robinson,  A.H.W.  Cyclical  Changes  in 
Shoreline  Development  at  the  Entrance  to 
Teignmouth  Harbour,  Devon,  England.  In: 
Nearshore  Sediment  Dynamics  and  Sedimen¬ 
tation;  An  Interdiscipl inary  Review, 
edited  by  J.  Hails  and  A.  Carr;  John 
Wiley  &  Sons,  London,  1975,  Chapter  8 
(p. 181-200).  (See  annotation  in  Sec¬ 
tion  II.) 


Rudder,  C.L.,  and  Reinheimer,  C.J.  Detec¬ 
tion  of  Water  Pollution  Sources  with 
Aerial  Imaging  Sensors.  Second  Joint 
Conference  on  Sensing  of  Environmental 
Pollution,  Washington,  D.C.,  December  10- 
12,  1973,  p.65-71. 

This  paper  addresses  the  very  important 
requirement  for  imagery  interpretation 
keys  used  by  interpreters  to  extract  in¬ 
formation  from  data  collected  with  imag¬ 
ing  sensors.  Examples  of  aerial  imagery 
are  discussed  to  emphasize  the  value  of 
such  keys . 


Ruzecki ,  E.P.,  Hargis,  W.J.,  Jr.,  and  Fang, 
C.S.  Effects  of  Flooding  on  a  Coastal 
Plain  Estuary.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vol.III,  1975,  Chapter  144  (p . 245 1 -2470 ) . 
(See  annotation  in  Section  VIII.) 


Sager,  G.  Spatial  1 nte rpo lation  ol  Tidal 
Streams  (Flachenhafte  Interpolation  bei 
Gezei tenstromen) .  British  Library  Lend¬ 
ing  Division,  RTS  10485,  January  1977. 
(See  annotation  in  Section  VI.) 


Schaffranek,  R.W.,  and  Baltzer,  R.A.  Com¬ 
piling  Bathymetry  for  Flow  Simulation 
Models.  Symposium  on  Modeling  Tech¬ 
niques,  2nd  Annual  Symposium  of  the 
Waterways,  Harbors  and  Coastal  Engineer¬ 
ing  Division  of  ASCE,  San  Francisco, 
California,  vol.II,  September  3-5,  1975, 
p  .  1 329-1 346 . 

A  highly  modular,  automated  bathymetric 
data  collection  and  processing  system  has 
been  developed  by  the  Geological  Survey 
in  support  of  its  modeling  effort.  This 
system  permits  rapid,  economical  collec¬ 
tion  and  processing  of  the  detailed 
bathymetric  data  required  to  properly 
schematize  the  bottom  configuration  of 
river,  estuary,  lake,  reservoir,  and  (or) 
coastal  embayment  models.  The  system  is 
composed  of  the  electronic  equipment  used 
to  acquire  the  data  and  a  closely  inte¬ 
grated  comprehensive  set  of  computer  pro¬ 
grams  to  process  the  data.  Hardware  com¬ 
ponents  include  a  precision  radio  ranging 
unit,  a  depth  sounder,  a  precision  clock, 
a  digital  plotter,  a  digital  tape  re¬ 
corder,  and  a  min i -computer  that  controls 
and  monitors  the  operation  of  the  indi¬ 
vidual  components.  The  computer  software 
system  is  designed  to  process,  edit, 
verify,  triangulate,  collate  and  other¬ 
wise  transform  the  bathymetric  data  into 
numerical  arrays  or  graphical  products  in 
support  of  the  modeling  effort.  Refer¬ 
ences  (5  i terns ) . 


Schroeder,  W.W. ,  and  Morton,  R.R.  ERTS 
Data  Collection  Platform  System  for  Moni¬ 
toring  the  Surface  Hydrography  of  Mobile 
Bay,  Alabama.  MARINE  TECHNOLOGY  SOCIETY 
JOURNAL,  vol.10.  No . 8 ,  p.21-25,  October- 
November  1976. 


Ruzecki,  E.P.,  and  Ayers,  R.,  Suspended 
Sediments  near  Pier  12,  Norfolk  Navy 
Base,  on  26  June  and  15  September  1973. 
Virginia  Institute  of  Marine  Science, 
Data  Report  No. 11,  October  1974.  (See 
annotation  in  Section  11.) 


An  anchored  buoy  system  and  shore  receiv¬ 
ing  station  that  are  part  of  an  Earth  Re¬ 
sources  Technology  Satellite  (ERTS--now 
called  Landsat )  Data  Collection  Platform 
(I)CP)  Project  in  Mobile  Ray,  Alabama,  are 
described.  The  first  phase  of  the  proj¬ 
ect  focused  on  evaluating  the  feasibility 
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ot  all  Sizing  Dl'P's  in  shallow  coastal 
waters.  Thirty  days  ot  surtace  hydro- 
graphic  results  are  presented.  A  com¬ 
parison  ot  data  received  by  the  shore 
station  to  data  received  via  satellite 
relay  indicated  that  the  former  provided 
a  more  complete  coverage  of  hydrographic 
fluctuation.  He fe retires  (A  items!  . 


Schubel,  J.R.  Effects  of  Agnes  on  the 
Suspended  Sediment  of  the  Chesapeake  Bay 
and  Contiguous  Shelf  Waters.  In  The 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the* 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p. 179-200. 

The  flooding  rivers  discharged  massive 
amounts  of  suspended  sediment  into  the 
Chesapeake  Bay  estuarine  system.  In  the 
1 0-day  period,  21-30  June  1972,  the  Sus¬ 
quehanna  discharged  more  than  11  *  10 
metric  tons  of  suspended  sediment  into 
the  Kay.  Its  annual  input  during  most 

years  is  only  0. 5-1.0  *  10^  metric  tons. 
Concentrations  of  suspended  sediment 
throughout  much  of  the  Chesapeake  Bay 
estuarine  system  were  higher  than  any 
previously  reported.  During  the  period 
of  peak  riverfiow  the  upper  Bay  was  char¬ 
acterized  by  a  marked  longi tud i na 1  gradi¬ 
ent  of  suspended  sediment.  On  26  June 
1972,  two  days  after  the  Susquehanna 
crested,  the  concentration  of  suspended 
sediment  in  the  surface  waters  dropped 
from  more  than  700  mg/2  at  the  head  of 
the  Bay  (Turkey  Point)  to  400  mg/K  at 
Tolchester,  and  to  175  mg/2  at  the'  Annap¬ 
olis  Bay  Bridge.  Concentrations  ot  sus¬ 
pended  sediment  in  the  upper  Bay  remained 
anomalously  high  for  about  a  month  after 
Agnes.  In  the  middle  and  lower  reaches 
of  the  Bay  concentrations  of  suspend  <1 
sediment  were  2-3  times  higher  than  "nor¬ 
mal,"  and  the  outflow  from  the  Bay  could 
he  traced  as  a  hand  of  low  salinity,  tur¬ 
bid  water  that  turned  south  and  flowed 
along  the  Virginia  and  Carolina  coasts. 
Literature  Cited  (11  items). 


Schubel,  J.R.,  Carter,  H.H.,  and  Cronin, 
W.B.  Effects  of  Agnes  on  the  Distribu¬ 
tion  of  Salinity  Along  the  Main  Axis  of 
the  Bay  and  in  Contiguous  Shelf  Waters. 

In  The  Chesapeake  Research  Consortium, 
Inc.,  The  Effects  of  Tropical  Storm  Agnes 
on  the  Chesapeake  Bay  Estuarine  System, 
CRC  Publication  No. 54,  November  1976, 
p. 33-65.  (See  annotation  in  Section 
III.) 


Sedgwick,  R.,  and  Arthur,  D.R-  A  Natural 
Pollution  Experiment:  The  Effects  of  a 
Sewage  Strike  on  the  Fauna  of  the  Thames 
Estuary.  ENVIRONMENTAL  POLLUTION, 


vo  1  .  I  I  ,  No .  2  ,  p  .  J  3  7  -  1 00  ,  Sept  c-mbe  f  I  'O 
(See  annotation  in  Section  IV. j 


Sekloii,  K.5.,  and  Binder,  K.C  V  1 1  ras-uu  < 
Techniques  to  Measure*  Water  Pollutants 
Second  Joint  Conference  on  Sensing  of  En¬ 
vironmental  Pollutants,  Washington,  D.i  . , 
December  10-12,  1973,  p. 177-184. 

Ultrasonic  velocity  and  absorption  of 
sound  energy  wer-*  measured  to  determine 
the  degree  of  pollution  in  fresh  and  sea 
water.  An  improved  sing-around  technique 
was  employed  to  measure  sonic  velocity  in 
the  media.  The  accuracy  of  the  test 
equipment  was  checked  by  measuring  sonic 
velocity  in  distilled  water.  The  data 
were  compared  with  that  of  National 
Bureau  of  Standards.  The  mean  deviation 
between  the  author's  data  and  National 
Bureau  ot  Standards  data  was  less  than 
0.2  percent.  Sonic  velocity  and  percent 
attenuation  were  measured  in  a  number  of 
tost  samples  collected  from  various  loca¬ 
tions  hetwer  u  i.us  Angeles  Harbor  and  San 
Diego  Beach.  I  he  results  are  presented 
General  References  (18  items). 


Sheik,  J  A.,  Jr.,  f1’ Connor,  J.M.,  and 
Neumann,  D.A.  Effects  of  Suspended 
Solids  on  Selected  Estuarine  Plankton 
I  S  Army  Coastal  Engineering  Resea  rtf 
Center,  Miscellaneous  Report  N « * .  7 1>  -  1  , 
January  r*7t».  (See  annotation  m  Sec - 
t  ion  II.) 


Shideler,  G.L.  Physical  Parameter  Distri¬ 
bution  Patterns  in  Bottom  Sediments  of 
the  Lower  Chesapeake  Bay  Estuary,  Vir¬ 
ginia.  journal  ok  sedimentary' petrol¬ 
ogy,  vo 1.45,  No.),  p. 728-737,  September 
1975.  (See  annotation  in  Section  II.) 


Shultz,  D.J.  Stable  Carbon  Isotope  Varia¬ 
tions  in  Organic  and  Inorganic  Carbon 
Reservoirs  in  the  Fenholloway  River  Estu¬ 
ary  and  the  Mississippi  River  Estuary. 
Ph.D.  Dissertation,  Florida  State  Univer¬ 
sity,  March  1974.  (See  annotation  in 
Sect  ion  Vl 1 1 .  ) 


Sindern,  J.,  and  Schroder,  G.E.  Aerial 
Photographic  Waterline  Survey  of  an  Estu¬ 
ary.  Proceedings  of  the  fourteenth 
Coastal  Engineering  Conference,  June  24- 
28,  197u,  Copenhagen,  Denmark,  vol.lll, 
1975,  Chapter  148  (p . 2504-25 1 8  )  . 

The  project  of  a  barrage  across  an  estu¬ 
ary  in  Northern  Germany  was  accompanied 
by  a  program  to  monitor  the  hydrologic 
and  morphologic  situation.  This  became 
necessary  in  order  to  avoid  dangers  re¬ 
sulting  from  the  sensitivity  of  the 
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shdiluw  -  »•!•!»  u  iir.<  l  •.  ■  human  i  nl  •- 1  t  *•  i  - 
en»  e*  V  1 1  i  •  i  -»  >ht*  t  h<  >1 S  t  •  •  t  t- .  ■  ■  i  ■  I  the  m<  i  - 
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ir.-'M  .ili-l  *11. -WN  n  .  iiMlr  iiuhsis  . .  * 

t  hr  t.'p.gi  iphv  Du-  pttcuipD1  -u>.  i  i  s 
iM  taking  .irii.il  ph-  \ =  'gf  uphs  il  short 
\  imr  .nit  i  .  u  !  >  hrlv.rrii  l..w  water  and  h  l  gh 
wain.  •  i  ll  ph"i  sh>*ki(iK  ‘  ill  !«-tt  til 
V*  .1 1  »•  f  1  l  t«e  Dll'  >  >  .1  1  r  I  h-  “•  eh  w  .1  >  |  1  Kl'llli  , 

1  <-r  i  rsp.'ii  ti  ng  t-  a  f  1  i  ghl  ill  i  l  ude 

2  ’00  nir  l  r  r  n  kfi  l  I  I  I  I  .Il  li'fl  •  t  l  hr  dis¬ 
torted  ph«*l'N  u-.(iii  i  c>  f<  IriPiii  c  hi.)  i  kr  i  s. 

I  >  hr  it  l  St  l  l  hill  ri)  ..vn  1  hr  Mii'.rv  .*  I  r.» 
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Sim  .lUnr.'iis  l  i  <Jr  gauge  *•>  -ids,  .--lit  >.i 
1  I  III  .  ill  hr  .  ■  IIS  l  l  U-.  t  r.l  1  r  • -iti  lh»  ph'  t'  - 
giapued  w.itriiiiirs  Ihis  m.  ■  r  ph<  ■  I  <  .g  i  • 
tt'i  I  i  <1  is  s  Upp  1  rmril  t  ed  try  N,  thill.  II  III*-  s.jt  - 
vey  <  f  ttu*  rsluaiy.  Il  IN  expected  th.1t 
detai  s  "1  sediment  lr.insp.  it  .iikI  .1 
ttdil  prism  (tuners  may  be  revejled. 

Pre-ii.  l  ed  and  .*.  tii.il  *1  !r*ls  ..J  t  hr  h.ji- 
ragr  -ill  hr  lompaied,  wti  ii  h  might  1  »*.*.) 
to  .«  hrttrr  un«lr  i  s  l  .*n>l  i  hr  f  mi.  h  t<asts 

Slot  la.  1. .  S  .  ,  Soil  ill,  v'.K.,  Hr!  la,  b  A  , 
rt  al.  Efteits  of  Hopprr  Dredging  and 
in  Channel  Spoiling  (Uitober  -4.  19  72  >  in 
Coos  Ray,  Oregon.  Oregon  State  Univer¬ 
sity,  Corvallis,  July  197).  147|». 

(See  annotation  in  Section  V.) 


Smith,  N  .  P .  Long-Period,  L.st  ij.i  r  i  ne-Shr  1  t 
Exchanges  in  Response  to  Meteorological 
Forcing.  Hydrodynamics  of  Estuaries  and 
Fjords;  Proceedings  of  the  9th  Liege  Col¬ 
loquium  on  Ocean  Hydrodynamics,  1977, 
p.147-159.  (See  annotation  in  Sec¬ 
tion  I  .  ) 


Smyth,  J.C.,  and  Curtis,  1)..).  Intertidal 
Organisms  of  an  1  mins t r i a  1 i zed  Estuary. 
MARINE  POLLUTION  BULLETIN,  vol.5,  No.  12, 
p.  188-191,  December  1974.  (See  armota- 
t i on  in  Set  t i on  I V.  ) 

Snowden,  J.O.,  and  Otvos,  E.G.  Chemical 
Quality  of  Surface  and  Sediment  Pori* 
Water  in  Louisiana  and  Mississippi  Estu¬ 
aries.  Louisiana  Water  Resources  Re¬ 
search  Institute,  Completion  Report  B- 
009- LA,  October  197).  (See  annotation 
i  n  Set  t i on  VIM.) 


Sonu,  C.J.,  and  Wright,  L.D.  Mass  Trans¬ 
port  and  Dispersion  Off  a  Tidal  Inlet. 
Seventh  Offshore  Technology  Conference, 
Houston,  Texas,  May  5-8,  1975;  Proceed¬ 
ings,  vo J. I II,  Paper  No.  OTC  2383.  (See 
annotation  in  Section  l.) 


Stevenson,  )  t  ,  He  mi  I  »*,  b  R  ,  Memer, 

b  A  ,  et  -i  I  Nutrient  Ext  Ranges  Between 
Hraikish  Water  and  Marshes  and  the  Kstu- 
-*  i  V  Estu.j  rim-  Pit'i  esses;  tolurne  II. 
1’irtul.il  mil,  Sediments,  and  liauster  <>t 
M*  t  e  i  i  a  I  111  the  Estuary,  edited  h\  tutu. 
V.  i  ley  New  York,  Aiademu  Press.  19/7, 
p  2l9-2**()  l  See  anriot  a  t  l  on  Ml  Sei  - 
t  i  on  I  1 


M'-eit/,  (» .  E  ,  Hemphill.  W  R  ,  and  Markle, 
i> .  A  .  Airborne  E  1  iior'-met  ei  Ap'pli  table  l 
M.»i  ine  and  Estu.ii  Mu  Studies  Mar  Mu- 
I  n  him  1  ogy  Sn(  ji  tv  Journal  ,  v.  ■  I  •> .  N  *  •  t  . 
p  I  1  -  Jh  .  Si  ivemhe  r  1  9n9 

An  exper  inieut  a  I  Fr  aunho !  e  r  1  i  h«‘  disc  r  nr  i 
Hat  »»r  delei  l  ed  s  •  1  ii  -  s  t  i  mu  1  a  t  ed  yell  ow 
t  1  uor  es  i  ent  «•  (5890  A)  emitted  hy  Rlu.da- 
iiniie  W'l  dye  in  .opiemis  s  ■  •  1  ut  i  <  ■  n  s  .  <. '  ■  -  x  i  - 

'  entr.it  i*. n  --I  part  per  bilii'fi  was  dr  - 
tiuted  in  tap  water  1,2  meter  deep  In 
ex l  i  '-me  1  y  turhid  San  f  rain  is-  •  Hay,  dvr 
was  Huai  1  t  •  I  ed  Ml  (  "tu  ('lit  r.il  li-Il.t  •  •  t  1 1  *  s 
than  r-  parts  per  hi  11  loll  t  r<  m  lie  1  !  .  ■  -p  l  r  I 
an. I  ship  App  1  1 .  at  i '-us  unlade  studies 
<t  . orient  dvnamtis  and  dispeis inn.  po¬ 
tential  appl  nations  . .  f  the  tr« Unique 
it  ii  1  <1  include  sensing  oil  spills,  fish 
1  •  i  Is,  lignin  snllofiales,  >thrr  fluotes- 
'  ent  pollutants,  and  «.  h  » .*rophy  i  I  f  1  u « ■  - 
resieme.  Refer  elites  lit-  items) 


Stone,  j.M.  Louisiana  Superport  Studies. 
Report  N‘- .  2  .  Pi  elimin-uv  Assessment  -  d 
the  Environment.!]  Impart  1  a  -  nperp.  rt 
on  the  Southeastern  Coastal  A r  •  . *  ■  f  |o.r 
si  ana.  la-m  si  ana  Stale  !'t<  i  v»- 1  -  i  t  y  .  De¬ 
partment  of  Marine  S  iciurs.  ti  ril«  r  t  r 
Wetland  Kesouries,  No . LSI  So  \  '  . 

Report  2,  1572. 

The  objectives  weie  l  i  to  .  oi:dm  t  an 
<»verall  env  v  ronm«*Tit  a  1  evaluation  t  >  n.j- 
perport  operation  -it  tu..  hyp'd  Met  ..  a  ;  lo¬ 
cations  on  the  i out  Mient a  I  shelf  oft  t he 
southeast  coast  "1  Louisiana,  i  2 1  t<- 
establish  within  the  limit1-  f  availahit 
data  the  existing  env  i  r  ■  rimerit  a  I  (.mil¬ 
lions  at  and  around  the  proposed  Mho, 
and  (3)  to  predict  and/or  document  fa) 
the  effects  of  an  oil  spill  at  or  near 
the  proposed  sites  and  ( b )  the  effet.  \s  ,.d 
operations.  Oil-drift  pr<»|ections  indi¬ 
cate  that  the  site  more  distant  from 
shore  would  have  less  effect  because  a 
potential  spill  there  would  probably  not 
reach  the  estuarine  areas.  Oil -drift 
projections  of  hypothetical  oil  spills 
are  based  on  a  hydrodynairi ca  1  numerical 
model  using  wind  conditions,  local  tides, 
arid  bathymetry.  At  the  closer  offshore 
site  oil  spills  moved  either  northwest 
toward  Timbal ler  Bay  or  northeast  toward 
Barataria  Bay.  Oil  spills  at  the  farther 
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offshore  site  \1 1 <1  m.t  impinge  >n  lln- 
sh  relines  nor  into  the  estuaries  Po¬ 
tential  adverse  eltects  resulting  i rum  an 
oil  spill  would  be  most  severe  in  the  es¬ 
tuaries.  Oil  could  damage  or  kill  exten¬ 
sive  areas  ol  marsh  grass,  thereby  reduc¬ 
ing  or  eliminating  the  most  important 
tend  source  tor  the  major  consumers, 
which  are  fishery  species.  0. image  to  the 
Gulf  shoreline  would  probably  be  mm  him  I 
unless  the  oil  c oru  ent i  a 1 ed  in  the  lit¬ 
toral  currents,  which  are  also  used  as  a 
migratory  aid.  References  (115  items) 

Sullivan,  K  H.  The  Effect  of  Tidal  Cur¬ 
rents  on  Planned  Kf  fluent  Discharge  in 
Puget  Sound  -  Ucean  75  Record;  19/5 
IEEE  Conference  on  Engineeitng  in  the 
Ocean  Env i ronmenl ,  and  Eleventh  Annual 
Meeting  of  the  Marine  Technology  Society, 
San  Diego,  California,  September  22-25, 
1975,  p.940-941.  (See  annotation  in 
Section  IV.) 


Swartz,  R . C  Techniques  tor  Sampling  and 
Analyzing  the  Marine  Mac  r obent hos  .  U.S. 

Environmental  Protection  Agency,  Corval¬ 
lis  Env  i  r> 'omenta  l  Reseitih  Laboratory. 
F.PA-600/  J-78-010,  March  1978. 

The  report  presents  guidelines  for  the 
quantitative  assessment  ol  tin*  effects  of 
marine  puliation  on  benthic  community 
structures  and  pollution  dynimits.  The 
sampling  design  addresses  the  number  and 
location  of  the  stations,  survey  fre¬ 
quency,  sampling  gear,  replication  of 
samples,  screening  and  preservation  of 
biological  samples,  and  the  collect  n  if 
abiotic  data.  Recommendations  are  given 
foi  th*  sorting,  i  dent  i  f  i  cat  i  on  ,  /‘numera¬ 
tion,  and  weighing  of  benthic  spec  imens. 
The  section  >n  data  analysis  suggests  in¬ 
dices  for  detecting  c  flanges  in  spec  les 
composition,  density,  d-  -persion,  rich¬ 
ness,  dominance,  and  sp  it ia I -tempera  l 
faunal  homogeneity.  References 
(18  it ems ) . 


Symposi'im  on  Direct  Tracer  Me.isurement  of 
the  RiMer.il  ion  Capacity  of  Streams  and 
Estuaries,  .July  7-8,  19A.  ,  Proceedings 
Georgia  Institute  of  Technology, 
Atlanta;  Ernest  C.  Tsiviglou,  Mark  A. 
McClanahan,  and  Walter  M.  Sanders,  Ill. 
Environmental  Protection  Agency,  Water 
Pollution  Control  Research  Report,  Proj¬ 
ect  16050  FOR,  .January  1972. 

A  symposium  on  direct  measurement  of  tfie 
ir.icr.it  ion  capac  ity  of  streams  and  estu¬ 
aries  -as  conducted  in  July  1970  at  the 
Gerogia  Inst,  of  Technology.  Papers  pre¬ 
sented  provide  an  out  1 ine  of  the  funda¬ 
mentals  of  gas  transfer  in  turbulent  sys¬ 
tems,  the  theory  and  application  of 


:  i  1  i  -  it  i  a  i  er  s  1  <  ■  r  measuring  gas  transfer 
in  natural  waters,  ami  tin  associated 
!i«Jd  .slid  laboratory  procedures.  A  new 
th»>>i\  regarding  the  relationship  between 
the  rc--icr.it  inn  capacity  and  hydraulic 
properties  of  natural  streams  is  pre¬ 
sented,  together  with  eirly  supporting 
■  > I ■  s* ■  i ved  Jesuits  (numerous  graphs,  refs, 
an  t  l abies  )  . 


Iivloi,  b.  Natural  l)  j  st  r  i  tiut  l  on  of  Trace 
Metals  i n  Sediments  from  a  Coastal  Envi¬ 
ronment  ,  lor  Hay,  Engl  ami.  ESTCAK1NE 
AND  COASTAL  MARINE  SCIENCE,  vol.2,  No . 4 . 
p* 17-424,  October  1974  l  See  annota¬ 
tion  in  Sec  1 1 on  VIII./ 


lay  lor,  K.R.,  and  Dean,  R.G.  Exchange 
Cha i act e r i s t i is  of  Tidal  Inlets.  Pro¬ 
ceedings  of  the  Fourteenth  Coastal  Engi¬ 
neering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.lil,  19  75.  Chapi¬ 
ter  M2  ( p . 2268-2289  )  .  (See  annotation 
in  Sec t i on  I  ) 


felek.  ,  I  o  ,  and  lie'*, aster,  7..  Sediment 
I i  inspot t  Studies  f  r  Port  Engineering, 
('••i'.  fit**,  Nicaragua.  Proceedings,  XVIlh 
Congress  of  the*  1  nt  ernat  i  ona  1  Association 
fit  Hydraulic  Research,  Sao  Paulo,  Rra- 
/  i  1  .  inly  2  7  to  August  1  ,  19  75  ,  v<,  1  .  I  , 
Paper  AV  (See  annotation  in  Sec  - 
•  ion  II.) 


lexas  W iter  Development  Board.  Techniques 
for  Evaluating  the  Fflects  of  water  Re¬ 
sources  Developmen*  on  Estuarine  Environ¬ 
ment?  Texas  Department  of  Water  Re- 
*  •  mj ri e v .  1  P-  75  ,  1978.  (See  annotation 
l.  Se*  t  i « if i  VI  ) 


thorn,  M  F.C  Deep  Tidal  Flow  over  a  Fine 
Sand  1W  d  .  Proceedings,  XV  1th  Congress 
•  •f  the  International  Association  for  Hy¬ 
draulic-  Research,  Sao  Paulo,  Rraz'l, 
iulv  2  .'  to  August  1.  19~5,  vol  .  \  ,  \  uer 
A27  .  (See  annotation  in  Section  li.  , 


Thorn,  MFC.  Mornt*  ring  Silt  Movement  mi 
Tuspens i on  in  a  !idal  Estuary  Proceed¬ 
ings,  XVI  th  Congress  of  the'  1  r>?  e  i  na  t  i  1 
Association  tor  Hydraulic  Rese,»i<h,  s.i 
Paulo,  Brazil.  Inly  2?  to  August  1,  M'r,  , 
vol  M,  P  i  per  C  7 1  <  s,.,  ami'  ■  t  1 1  i  <  n  mi 

Set l . on  1  i  .  ) 


I  r  l  t  es  ,  R  W.  C.ipat  1 1  v  <■  t  ai.  !  **  t  ua  t  \  t 
Accept  Pollutants.  In  M!*uTv  t 
Elemental  Pfiosphorns  .*n  Mar  mo  i  if*  . 
Fisheries  Research  H**  u  d  t  i  mad  c 
sc'.i  rch  and  Deve  !  "pmnit  ,  Ha  1  i  I  »x  ,  V  i 
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Scut  1,1.  Circular  No  .  J  ,  p.rw-69,  November 
1972.  (See  annotation  it«  Section  IV.  J 


Resources  Investigations  77-b.J,  August 
19  ?  7  .  (  See  annul  at  l  on  i  n  Set  lion  V  !  .  / 


lilies,  R.W.,  and  Walti-n,  A  A  i  an.nl  i  an 
t  o-isl.il  Sea  -  The  Gull  of  St  .  Lawrence. 
Bedford  institute  <f  Ot  eaiiography ,  Dart¬ 
mouth,  Nova  Stolid,  Canada ,  Report  Series 
BI-K-7r)-lS,  October  l  9  ?  r> .  t  See  annul  a  - 

t  i  on  i  (l  Sec  1 1  on  VIII.) 


Van  H.iVi-rbeke,  I..  ,  and  Biown,  CW  .  Water 
Pol  Jut. on  Studies  Using  Raman  Spec  tins- 
-pv  University  <d  Rhode  Island,  De- 
piiinimt  of  Chemistry,  Kingston,  19/6. 
i  See  .mu-  tat  ion  in  Set  tion  IV;  . 


I  .  S.  Army  Engineer  Pi  strut.  Baltimore 
impact  *>t  Tropical  Sturm  Agnes  on  1  lies  i- 
pe.ikf*  Rav.  Marth  I97r>.  2  v«ls  .  (Eee 

annotation  in  Section  VIII  i 


!  .  S  Aruiv  Engineer  District, 
Dredge  Disposal  Study,  San 
and  hstuary.  Mam  Rep*  it 
A  through  M  1974-1977. 
l  i  on  i n  Sec  1 1 on  1 V .  J 


San  Trane  ist  *. 
Francisco  Ba> 
and  Appendices 

(See  aimota- 


L.S.  Army  Kngineer  Waterways  experiment 
Station.  Chesapeake  Bay  Radioactive 
Tracer  Study,  by  A.R.  Tool.  Miscellane¬ 
ous  Paper  H-76-1,  January  1976. 

A  r a J i  i  u 1 1 ve  tracer  study  was  conducted 
in  the  Chesapeake  Bay  near  the  Ponies  Is¬ 
land  Deep  disposal  area  to  obtain  quali- 
talive  information  concerning  movement  ot 
dredged  material  placed  in  the  area.  Ap- 

,  >  ,  .  .198 

prox  imat  e  l  y  r>  curies  of  gold  was 

mixed  with  a  sediment  sample  and  pi  iced 
on  the  bottom  of  the  Bay.  Daily  tracings 
of  the  labeled  sediment  revealed  movement 
along  a  narrow  hand  in  the  general  direc¬ 
tion  of  the  tidal  currents.  Movement  in 
the  direction  of  flood  flow  was  deter¬ 
mined  tf  he  much  great et  than  that  in  the 
direction  of  ebb  flow.  References 
(IS  l terns ) . 


C-S.  Army  Kngineer  Waterway  Experiment 
Station.  Masonboro  Inlet,  North  Caro¬ 
lina:  Movable- Bed  Mydr*ulic  Model  Study. 

Effects  of  Temperature  and  Experimental 
Procedures,  by  R.A.  Sager  and  N.W.  Holly* 
field.  M i s i e I  I aneous  Paper  H-7A-10, 
December  I97S.  (See  annotation  in  Sec  - 
t i on  V  I  .  ) 


U.S.  Army  Engineer  Waterways  Experiment 
Station.  Mathematical  Mode!  of  Estuar¬ 
ial  Sediment  Transport  ,  by  R  Arrathur.ii, 
R.C.  Ma« Arthur,  and  R.B.  Krone.  Tech¬ 
nical  Report  D-77-12,  October  1977. 

(See  annotation  in  Section  VI .  J 


U.S.  Geological  Survey.  Digital  Flow 
Model  cat  the  Chowan  River  Estuary,  North 
Carolina,  hy  C.C.  Daniel.  Water 


.  ent.  1  U  .  and  Smitfi,  D.i.  Measure- 
n*-,*  !  Waves  if;  Southampton  Water  and 

!  ht  r  V  .i  r  ;al  i  <  >(i  w  i  t  r  i  the  Veloc  ity  ‘<f  the 
i,!.;  ESTUARINE  AND  CO.ASlAl. 

MARINI-  SilKNcK.  v.-l.i,  No.  6.  p  .  t>4  1  -6r>  2  , 
V-venrt*  r  .  (See  ann*t  .it  i . .  n  in 

'r  .  •  » .  -n  I 

ish«*i,  S  .  »nd  Howard,  ! .  D .  Dynamic 
Re  1  a  l  i  •  -nsti  l  p  Between  Hydraulics  and  Sedi¬ 
ment  at  i  < -(>  tt.  t  tie  Allam.ifi.i  Estuary. 

JnlKVV.  ‘H  SEDIMENTARY  DUTR'd.i  h,Y  ,  vol.^. 
N  <• .  2  ,  p  .  so  J  -  S  J  1  ,  June  19  74.  'See  arm*  - 
tat  ion  1 1;  Set  t  i  -n  II.) 

Wang,  Y.-H,  Smut/.  M.,  Ruth,  B.  E..  ei  al. 
Satellite  Applications  t  ■  •  a  Coastal  Inlet 
Study.  Clearw.iter  Beach.  Florida.  I  n  i  * 
versitv  of  Florida,  Ga  i  nes\ i  1  i  <• ,  Coastal 
and  Uce  allograph  1 1  Engineering  liberator;.  , 
CFL/O  *EL- 7  7/026  ,  December  19  7  7. 

Two  sets  of  I.andsa t  magnetic  tapes  were1 
obtained  and  displayed  «>n  the  screen  <>t 
an  IMAGE  100  computer.  Spectral  analysis 
was  performed  to  produce  various  signa¬ 
tures,  their  extent  and  location.  Sub¬ 
sequent  ground  truth  observation.-,  and 
measurements  were  gathered  by  means  it 
hydrographic  surveys  arid  low-alt  stude 
aerial  photography  t  r  i  nt  o  r  pre  l .« t  i  >  n  at.  i 
calibration  of  the  lands at  data.  fi¬ 
nally,  a  coastal  eug-ne*  ring  assessment 
based  ori  the  Lands at  data  was  made.  Kec- 
ommendu l i ons  t  ■  •  the  Citv  ■  - 1  Clearwater 
regarding  the  navigational  channel  align¬ 
ment  and  dredging  practice  are  presented 
in  the  light  -  *  f  t  lie  mirt  stab) iit\ 

Re  t  e  rt’iircs  <  -4  it  eiiis  ■  . 


Ward,  I’.R.B.  Measurements  of  Estuarv  Dis¬ 
persion  Corf  fit  l  c'li  t  s  :  eii  r  n  a  1  f  the 
F.nv  i  ronnif  nt  a  1  Engineering  Division,  1  im  . 
ASCE  ,  vo  I  .  102.  No  EF  .  p  SSA-St.e,  August 
19  7f»  (Set*  a  win -t  at  :  •  n  in  Sn  t  i  I  .  ) 


Waters,  c  .  I'  F  xpe  I  i  ent  e*.  ill  the  »  ipe  i  a  t  I  -  ■!» 
"t  Waver  •:  d»-r  Rmvv-  ri*. lings  ,  \21th 

’  a.  g  I  ess  "  t  t  tie  1  II  t  r  i  II  a  t  i  ■ *11.*  I  Assoc  l  at  i  nil 
1-i  !(•.■*.;  hi!  ii  b'MUi  i  I,  S  o-  l'awlo.  Bra- 
/  !  I  .  its  1\  .  '  t  •  August  1  .  I'GS,  vo  1.1. 
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A  l--ng-term  wj\c  t.  1  iiii.it  e  study  &  it  the 
Ui-»tu*->  »*slu.iry  ,  using  Wave  rider  buoys, 
w.is  iii  iJt- v  i‘*72.  Smuiltj- 

ne.*us  wave  m  i'i  1  i  ugs  have  been  obtained 
from  r>ix  site's.  rht-  report  gives  details 
»>t  experiences  gathered  during  two  years 
of  **pei  at  ions  .  Problems  have  been  en- 
i  <  •  in  1 1  e  i  e*l  with  m«  '.rings,  radio  reception, 
i-.ii  r.»SH'ii  ami  acceierometer  stability, 
and  methods  adopted  to  overcome  them  are 
described.  Details  are  given  of  bu**y 
calibrations,  battery  life  and  let  hn  i  qut-s 
used  to  improve  data  retrieval  from  chart 
recordings.  A  description  is  given  ot  a 
purpose  built  magnetic  tape  data  acquisi¬ 
tion  system  which  has  been  in  use  since 
November  1973.  Results  obtained  so  tar 
are  summarized.  References  (5  i  terns.). 


Weisberg,  R.H.  A  Note  on  Estuarine  Mean 
Flow  Estimation.  JOURNAL  OF  MARINE  RE¬ 
SEARCH,  vol.34,  No. 3,  p. 387-394.  August 
19  76. 

The  sampling  interval  required  for  estua¬ 
rine  mean  flow  estimation  is  examined. 
Examples  drawn  from  the  literature  show 
that  non tidal  estuarine  flow  is  highly 
variable  and  that  under  common  everyday 
conditions  this  variance  is  predominantly 
wind- induced.  Thus,  record  lengths  suf¬ 
ficiently  longer  than  the  lime  scale  of 
locally  energetic  wind  fluctuations  are 
required.  A  nondimensiona 1  parameter 
expressing  the  number  of  tidal  cycles 
which  must  he  averaged  over  to  attain  a 
given  error  tolerance  is  offered.  Since 
this  parameter  may  he  estimated  prior  to 
a  measurement  program  it  may  serve  as  an 
aid  in  estuarine  experimental  design. 

References  (]$  items). 


Weisberg.  R.H.,  and  Sturges.  W.  Velocity 
1  ihse  r  v  a  t  i  oris  m  the  West  Passage  of 
Narragansett  Bay:  A  Partially  Mixed  Es¬ 
tuary.  journal  *jf  physical  oceanog¬ 
raphy  .  v.-l  t, ,  N<..  i,  p. 345-354,  May  1976. 
i  Ser  alUi'it  it  l  r-Ti  1  fi  Set  t  l«ir»  VI  I  I  .  ) 


Western  Hilda  Hydraulic  I. ah-,  rat  <>r  I  es  . 
Ltd.,  r  rt  1 .:  -pi  1 1  l  »m  .  B.<  Filial 
Report  -  Pfia.se  I  Studies  <»n  flushing  <■  1 
Small  Harbours  o**paitment  of  the  En¬ 
vironment,  Small  craft  Harbours  Branch, 
Pa<  i  f  m  Reg i  «,n  ,  \  am  oiive r  ,  B.  (  ,  Ma rch 

19," 

Dye- f  1  ush  i  ng  surveys  have  been  tarried 
out  at  the  following  harbors:  (1)  Beach 
Gardens  Resort  Harbour,  (2;  Powell  River 
South  Harbour,  and  (  1)  West  view  North 
Harbour.  The  rate  of  flushing  of  the 
dye ,  which  represents  suspended  or  dis¬ 
solved  pollutants,  was  substantial  at 
each  harbor.  The  most  important  fa«t<>r 
with  t  to  flushing  appears  ?<■  be 


the  tidal  stream  •  nlit  oils  at  the  Garbo 
«*iil  rjm  «■ .  A  lower  flushing  rate  was 

at  Wr-st.j»'«,  S  ;  l  h  ll.irt.-iui  than  it 
th*-  *1  lie  i  I:. nt  is  vur.rV'1  dll»  t  Hi*  ■  1  e 
plot  >ufi<l  i  e  v »  in.iIs  in  the  tidal  stream 
outside  the  hail',  r  entrain*"  which  !'«*- 
t  ur  lied  dye  to  the  haib*r  ofi  flood  tld**S 
Idu*  flushing  of  surlate  debris  anl  con¬ 
taminants  appeals  l-  !»e  most  greatly  af- 
!.,  I-’-!  by  the  type  and  alignment  of  t  be 
ili*  *  i  1  l.g  t  i  ■  a  i  s  Lift  -  ■  I  Refer  eltc  **s 
l  1(1  it  ems  )  . 

Wh  i  pp  1 1* .  W  .  ,  J  i  .  ,  Hunt  er  .  J  .  V  .  ,  D .  1 1 man  , 
F.W  .  et  al.  Oxygen  Regeneration  of 
Pol  i.jte.l  Rivers'  7  he  Delawaie  River 
Envi  ronmenta  i  Pi«.teitioi.  Agency.  Water 
Quality  Office.  Prugram  No.lbOSu  bl'P, 
December  197U.  (See  annotation  in 
Sect  l or:  IV.  I 


Whipple,  W . .  Jr.,  Hunter,  J  V.,  Dittman, 
F.W.,  et  al  Oxygen  Regene ra t i on  of 
Polluted  Rivers:  The  Passaic  River. 
Water  Resources  Research  Institute, 
Rutgers  I'niversilv,  New  Brunswick.  N.J., 
Water  Pollution  Control  Research  Series, 
lG03u  FYA  u3'"j.  i  S*  e  innotali*n  m 
Sec  t  »  on  IV.  ) 


Williams.  D.J.A.,  and  West,  J.R.  Salir.it 
Distribution  m  the  lay  F.stuary.  The 
Royai  Society  1  Edinburgh,  Proceedings, 
Section  fc,  vo 1.75,  Parts  1/2,  p.29-39, 
1975.  (See  annotation  in  Section  III.  * 


Windi-m,  li.L.,  Neal,  W  and  H*»ck,  K.C 

Mineralogy  of  Sediments  in  Three  Georgia 
Estuaries.  JulRNAL  OF  SEDIMENTARY 
PETROLOGY,  vol.41.  So.  2,  p  *9  7 -SO.,, 

197  1.  (See  annotation  m  Section  II.) 


Wing.  R.H.,  Edit-r.  A  Jest  Parti. if  Dis¬ 
persion  Study  in  Massachusetts  Bi\  . 

I  .S.  National  oceanic  and  Atm* -sphe  r  1 1 
Aim  i  n  l  st  rat  i  on  ,  NoAA  7e*  finical  H  r  t  ER 
374-MESA  t> ,  September  I  7 1, . 

The  goal  <>t  l  h  i  s  study  was  l-  d<\el--p  a 
piedictive  rri'd*  I  t<  estimate.  . advance 

•  •f  *1  redg  i  ng  ■  -p*  r  a  t  i  •  >ns  ,  win  *  ,■  the  tin**. 

•  •f  a  d  redge  p  1  ill'.*  w--ul*f  trace  •  -ii  inn-' 
1  1,  19  7  ),  2  7 1  ■  kg  M  t  <  li  s  <  *  t  ^  tm  i  j  par¬ 
ticles  wet*  released  ir.t.-  *;.e  -  .In  .<  1- 
umn  in  Massac  Ec.se?  t  •-  Rav.  i  he  i  i  n,*  ve- 
merit  was  track*  i  f«*r  '  d  iv*-  A.s-  , 
oceanographic  -lata  wer»  .  lie, ted  anl 
analv/ed  ind  a  -I  i  spa  t  s  . .  t  n,  1.-1  w  ,j  s  *-t- 
mu  1  al  e<t  Final  data  sfi-  w  *  !  *■  pi  ime  m-  v* 
me  nt  l"  be  westward  t-w.ii  1  R  '■t--i.  Hi'!1  r 
eastwar-1  t**war*t  St  e  1  1  w  agen  ua  an«l 
Southwar-l  along  l  fie  ■  ist  ml-,  ape  •! 
Bay  where  a  ■  -  .nt  e  i o  1  <  <  kw  i  gvi*  .  s  sn.- 
geste-l.  Ref  *•?  ern  es  *  I1*  :  t  *  n»s  i 


Section  VII.  Surveys  and  1  ns l rumen t s 


269 


Wood,  F J  .  The  Strategic  Hole  of  Perigean 
Spring  Titles  in  N.iutnul  History  .uni 
North  American  Coastal  Flooding,  1935- 
1976.  Washington,  L. S.  National  Oceanic 
ami  Atmospheric  Adimni  st  rat  ion  ,  1978. 

(See  annotation  in  Section  I.) 


Wright,  F.F.  Estuarine  Uceanography . 
McGraw-Hill  Book  Company,  New  York,  St. 
Coins,  etc.,  1-74.  American  Geological 
Institute,  Council  on  Education  in  the 
Geological  Sciences,  CF.GS  Programs  Pub¬ 
lication  Number  18.  76p. 

Edited  hy  J.K.  Lewis  and  R.  Pestrong, 
McGraw-Hill  Concepts  in  Introductory 
Geology.  Publication  is  structured  as  a 
laboratory  supplement  for  undergraduate 
college  classes  but  should  he  useful  at 
all  levels.  It  consists  of  two  distinct 
parts:  a  text  covering  general  concepts 

and  stressing  the  small-scale  technology 
necessary  to  study  small  natural  bodies 
of  water,  and  a  rather  detailed  exercise 
describing  an  (somewhat)  ideal  estuary. 
Describes  general  characteristics  of  the 
estuarine  zone  and  the  physical  pro¬ 
cesses,  both  natural  and  artificial,  that 


Wrohel ,  W.E.  Thermal  Balance  in  the  Hud¬ 
son  Kstuary.  Hudson  River  Colloquium. 
Annals  of  the  New  York  Academy  of  Sil¬ 
ences,  vol.250,  p .  15  7-168,  May  24,  1974. 
(See  annotation  in  Section  IV). 


Yost,  F. .  ,  and  Wenderoth,  S.  Coastal  and 
Estuarine  Applications  of  Mu  1 1  i  sped  ra  1 
Photography.  4th  Annual  Earth  Resources 
Program  Review,  Presented  at  the  Manned 
Apacecraft  Center,  Houston,  Texas, 

January  17  to  21,  1972,  vol.lY,  Section 
110-1  -  110-17. 

An  evaluation  of  mu i t i sped ra 1  photo¬ 
graphic  techniques  for  optical  penetra¬ 
tion  of  water  in  the  northeastern  United 
States  and  the  Gulf  of  Mexico  coastal 
waters  is  presented.  The  spectral  hand 
(491  to  541  nanom),  when  exposed  to  place 
the  water  mass  a'  about  unit  density  on 
the  phot  graphic  emulsion,  was  found  to 
provide  the  best  water  penetration,  inde¬ 
pendent  of  altitude  or  time  of  day,  as 
long  as  solar  glitter  from  the  surface  of 
the  water  is  avoided.  An  iso  luminous 
color  technique  was  perfected,  which 
eliminates  the  dimension  of  brightness 


are  found  in  estuaries,  and  some  basic 
techniques  necessary  for  the  scientific 
study  ol  estuaries.  In  the  second  part, 
a  study  program  for  a  typical  estuary  is 
described,  especially  in  the  context  of 
potential  pollution  problems. 


Wright,  L.D.,  and  Sonu ,  C.J.  Processes  of 
Sediment  Transport  and  Tidal  Delta  Devel¬ 
opment  in  a  Stratified  Tidal  Inlet.  In: 
Estuarine  Research,  Volume  II:  Geology 
and  Engineering,  edited  by  L.  Eugene 
Cronin,  Academic  Press,  Inc.,  New  York, 
1975,  p. 61-76.  (See  annotation  in 
Sect  ion  II.) 


Wright,  L.D.,  Coleman,  J.M.,  and  Thom,  B.G. 
Sediment  Transport  and  Deposition  in  a 
Macrotidal  River  Channel:  Ord  River, 
Western  Australia.  In:  Estuarine  Re¬ 
search,  Volume  II:  Geology  and  Engineer¬ 
ing,  edited  by  L.  Eugene  Cronin,  Academic 
Press,  Inc.,  New  York,  1975,  p.309-321. 
(See  annotation  in  Section  II.) 
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Zwarts,  C.M.G.  A  Transmission  Line  Wave 
Height  Transducer.  Proceedings  of 
the  Fourteenth  Coastal  Engineering 
Conference,  June  24-28,  1974,  Copen¬ 
hagen,  Denmark,  vol.I,  1975.  Chapter  9 
(p. 193-211 ). 

A  simple  but  accurate  wave  transducer  has 
been  developed  for  the  measurement  of 
waves  and  tidal  levels  on  inland  and 
coastal  waters.  It  consists  of  a  tunnel 
diode  oscillator,  using  a  transmission 
line  to  sense  the  water-level.  The  out¬ 
put  voltage  consists  of  a  square  wave, 
with  a  period  linearly  proportional  to 
the  water-level.  In  addition  an  analog 
output  signal  is  provided.  The  quasi- 
static  accuracy  of  the  instrument  is 
equal  to  or  less  than  0.2%.  References 
( 8  i terns ) . 


Abood,  K.A.  Circulation  in  the  Hudson 
Estuary.  Hudson  River  Colloquium. 
Annals  of  the  New  York  Academy  of  Sci¬ 
ences,  vol.250,  p . 39* 111,  May  24,  1974. 
(See  annotation  in  Section  I.) 


Ahr,  W.M.,  Daubenspeck,  J. ,  Harry,  H.W., 
et  al.  Resource  Evaluation  Studies  on 
the  Matagorda  Bay  Area,  Texas.  Texas 
A&M  University,  Sea  Grant  College,  TAMU- 
SG-74-204,  September  1973.  (See  annota¬ 
tion  in  Section  I.) 


Alexander,  V.,  Burrell,  D.C.,  Chang,  J., 
et  al.  Environmental  Studies  of  an 
Arctic  Estuarine  System  -  Final  Report. 
Institute  of  Marine  Science,  University 
of  Alaska,  Fairbanks,  EPA-660/3-75-026 , 
June  1975. 

The  Colville  River  estuarine  system  was 
studied  over  a  period  of  four  years. 
Physical,  chemical,  geomorphologica 1 ,  and 
biological  features  were  included.  North 
slope  river  deltas  differ  significantly 
from  those  elsewhere,  due  to  climatologi¬ 
cal  extremes  and  a  long,  cold,  dark  win¬ 
ter  with  continuous  ice-cover  and  con¬ 
tinuous  daylight  during  the  summer  with 
melting  ice  or  open  water.  Basic  infor¬ 
mation  has  been  obtained  on  the  winds, 
waves,  and  currents.  Predominant  current 
directions  are  from  the  west,  with  wind 
drift  currents  with  a  periodicity  of  4  to 
5  days.  Beach  sediments  are  character¬ 
ized  as  poorly  sorted  gravelly  sandy 
sediment  in  a  relatively  low  energy  en¬ 
vironment.  The  ice-free  biological  re¬ 
gime  is  strongly  influenced  by  the  river 
input  of  low  salinity  water  containing 
relatively  high  concentrations  of  nitro¬ 
gen  nutrients.  An  annual  primary  produc¬ 
tion  in  the  estuary  is  estimated  at  10- 
2 

15  g-C/m  .  Crustaceans,  molluscs,  and 
polychaetes  characterize  the  macrofauna 
at  depths  exceeding  2  m,  with  but  few 
species  responsible  for  most  of  the  bio¬ 
mass.  Interesting  features  of  the  chemi¬ 
cal  regime  are  connected  with  the  isola¬ 
tion  of  hypersaline  water  in  the  shallow 
estuarine  and  river  system.  Fresh  water 
systems  were  included  in  the  study.  Ref¬ 
erences  at  end  of  each  chapter. 


Allen,  G.P.  Relationship  Between  Grain 
Size  Parameter  Distribution  and  Current 
Patterns  in  the  Gironde  Estuary  (France). 
JOURNAL  OF  SEDIMENTARY  PETROLOGY,  vol.41, 
No.l,  p.74-88,  March  1971.  (See  anno¬ 
tation  in  Section  II.) 


Allen,  G.P.,  Bonnefille,  R.,  Courtois,  G., 
et  al.  Processus  de  sedimentation  des 
vases  dans  l'estuaire  de  la  Gironde. 


Contribution  d'un  traceur  radioactif  pour 
1' etude  du  deplacement  des  vases  (Sedi¬ 
ment  Drift  and  Accumulation  Processes  in 
the  Gironde  Estuary.  Contribution  of  a 
Radioactive  Tracer  to  the  Study  of  Mud 
Displacement).  LA  HOUILLE  BLANCHE , 
vol.29,  No. 1/2,  p  -  129-136,  1974.  (In 
French.)  (See  annotation  in  Section  II.) 


Anderson,  F.E.  The  Effect  of  Boat  Waves 
on  the  Sedimentary  Processes  of  a  New 
England  Tidal  Flat.  University  of  New 
Hampshire,  Department  of  Earth  Sciences 
and  Jackson  Estuarine  Laboratory,  Durham, 
Technical  Report,  1  February  1974.  (See 
annotation  in  Section  II.) 


Anwar,  H.O.  Turbulent  Dispersion  and  Mean¬ 
dering  of  a  Surface  Plume.  Proceedings, 
XVIth  Congress  of  the  International  Asso¬ 
ciation  for  Hydraulic  Research,  Sao 
Paulo,  Brazil,  July  27  to  August  1,  1975, 
vol.l,  Paper  A46 .  (See  annotation  in 
Section  I . ) 


April,  G.C.,  Hill,  D.O. ,  and  Liu,  H.-A. 
Hydrodynamic  and  Material  Transport  Model 
for  Mobile  Bay,  Alabama.  Symposium  on 
Modeling  Techniques,  2nd  Annual  Symposium 
of  the  Waterways,  Harbors,  and  Coastal 
Engineering  Division  of  ASCE ,  San  Fran¬ 
cisco,  California,  September  3-5,  1975, 
vol.l,  p.764-782.  (See  annotation  in 
Section  VI . ) 


Arthur,  J.F.  Preliminary  Studies  on  the 
Entrapment  of  Suspended  Materials  in 
Suisun  Bay,  San  Francisco  Bay-Delta  Es¬ 
tuary.  Proceedings  of  a  Workshop  on 
Algae  Nutrient  Relationships  in  the  San 
Francisco  Bay  and  Delta,  held  Novem¬ 
ber  o-lO,  1973,  at  Clear  Lake,  Califor¬ 
nia,  p.17-36.  The  San  Francisco  Bay  and 
Estuarine  Association,  1975. 

Preliminary  water  qulity  studies  con¬ 
ducted  in  the  general  vicinity  of 
Suisun  Bay  indicate  that  suspended 
organic  and  inorganic  particulate  mate¬ 
rials  become  entrapped  in  this  portion 
of  the  Sacramento-San  Joaquin  estuary. 

The  area  of  entrapment  occurs  in  the 
fresh-saltwater  mixing  zone  where  surface 
electrical  conductivities  range  from 
approximately  1,000  to  4,000  pmho/cm. 
Suspended  materials  transported  through 
this  zone  apparently  flocculate  and/or 
settle  to  the  bottom  where  there  is  a  net 
upstream  flow.  The  materials  accumulate 
in  this  zone  at  concentrations  greater 
than  adjacent  upstream  or  downstream 
areas.  Possible  implications  of  the  en¬ 
trapment  zone  to  the  Delta  environment 
are  suggested. 
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Aubert ,  M,  Aubert ,  J.,  and  Gauthier,  M. 
Aspects  microbiol ogiques  des  milieux 
d'estuaires  (Micro-biological  Aspects  of 
an  Estuarine  Environment).  LA  HOUILLE 
BLANCHE,  vol.29,  No. 1/2,  p. 113-119,  1974. 
(In  French.)  (See  annotation  in  Sec¬ 
tion  IV.  ) 


Barwis,  J.H.  Catalog  of  Tidal  Inlet 

Aerial  Photography.  U.S.  Army  Corps  of 
Engineers,  General  invest igat ion  of  Tidal 
Inlets,  GIT1  Report  75-2,  June  1975. 

A  program  of  research  conducted  jointly 
by  U.S.  Army  Coastal  Engineering  Research 
Center,  Fort  Belvoir,  Virginia,  and  U.S. 
Army  Engineer  Waterways  Experiment  Sta¬ 
tion,  Vicksburg,  Mi ss iss ipp i .  Data  on 
approximately  6000  aerial  photographic 
coverages  of  tidal  inlets  are  presented 
in  tabular  form,  along  with  information 
on  how  any  given  photograph  may  be  ob¬ 
tained.  The  compilation  covers  inlets 
along  the  Atlantic,  Gulf,  and  Pacific 
coasts  of  the  contiguous  U.S.  coastline 
from  1938  to  1974,  and  includes  the  fol¬ 
lowing  information:  1.  Inlet  name. 

2.  Geographic  coordinates.  3.  National 
Ocean  Survey  navigation  chart  covering 
inlet.  4.  Georef  grid  square.  5. 

Month  and  year  of  photography.  6.  Fed¬ 
eral,  state,  or  commercial  agency  holding 
film.  7.  Project  number.  8.  Pertinent 
exposure  numbers.  9.  Scale.  10.  Film 
type.  Information  is  also  given  on 
sources  of  additional  photography,  and  on 
obtaining  photography  of  beach  areas  be¬ 
tween  any  two  inlets.  An  index,  by  Corps 
of  Engineers  District,  is  given. 


Bastin,  A.  Natural  Radioactive  Tracers 
and  Their  Use  in  Belgium:  Lithological 
Maps  of  the  Bottom  of  the  North  Sea  off 
the  Belgian  Coast  and  of  the  Scheldt  Es¬ 
tuary  Constructed  on  the  Basis  of  Natural 
Rad i oact i vi ty  Measurements.  Paper  pre¬ 
sented  at  a  panel  meeting  on  the  Use  of 
Tracers  in  Sedimentology ,  held  at  the 
Centre  d'Etudes  Nucleairos  de  Saelay, 
21-25  June  1971.  In:  Tracer  Techniques 
in  Sediment  Transport,  International 
Atomic  Energy  Agency,  Vienna,  Technical 
Report  Series  No. 145,  p.179-200,  May 
1973.  (See  annotation  in  Section  VII.) 


Besnier,  G.,  and  Leroy,  E.  L* amenagement 
des  estuaires  de  la  Vilaine  et  du  Lay 
(Development  of  the  Vilaine  and  Lay  Estu¬ 
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(See  annotation  in  Section  II.) 
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RINE  BIOLOGY,  vol.12,  No.1,  p.  11-  1  7,  1972. 
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The  major  sources  and  sinks  of  suspended 
particulate  carbon  are  identified  for 
northern  Chesapeake  Bay,  Maryland,  USA. 
The  area  of  the  bay  under  consideration 
was  divided  into  two  sections.  The 
northernmost  section  (upper  bay),  from 
the  head  of  the  bay  to  the  vicinity  of 
Baltimore,  was  characterized  by  a  high 
input  of  particulate  carbon  from  upland 
drainage.  The  section  from  Baltimore  to 
the  mouth  of  the  Potomac  River  (middle 
bay)  was  dominated  by  an  internal  supply 
of  particulate  carbon  from  primary  pro¬ 
duction.  The  northernmost  section  was 
characterized  by  major  particulate  carbon 
losses  to  the  bottom  and  to  benthic  res¬ 
piration,  with  slightly  less  than  half 
(43%)  of  the  particulate  carbon  respired 
in  the  water  column  or  converted  to  dis¬ 
solved  organic  matter.  In  contrast,  res¬ 
piration  in  the  water  column  or  conver¬ 
sion  to  dissolved  organic  matter  was  re¬ 
sponsible  for  the  loss  of  about  65%  of 
the  particulate  carbon  in  the  middle  sec¬ 
tion  of  the  bay,  while  losses  to  the  bot¬ 
tom  and  to  benthic  respiration  totaled 
only  12%.  Even  though  the  supply  of  par¬ 
ticulate  carbon  to  the  upper  bay  was 
about  1.5  times  the  supply  to  the  middle 
bay,  the  loss  of  carbon  due  to  biological 
activity  (biological  efficiency)  in  each 
area  was  similar,  and  amounted  to  about 
70%  of  the  supply  of  particulate  carbon. 
Literature  Cited  (14  items). 
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F.stuary  (Begium  and  The  Netherlands). 
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vo 1.3,  No.l,  p.79-89,  January  1975. 

(See  annotation  in  Section  IV.) 
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Bohlen,  W.K.  An  Investigation  of  Turbid¬ 
ity  in  Estuarine  Waters.  The  University 
of  Connecticut,  Research  Project  Techni¬ 
cal  Completion  Report,  November  6,  1974. 
NT1S  Report  PB-238  315.  (See  annotation 
l n  Sect  ion  II.) 


Bohlen,  W.F.  Shear  Stress  and  Sediment 
Transport  in  Unsteady  Turbulent  Flows. 
Estuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  hy  Martin  Wiley. 
New  York,  Academic  Press,  1977.  p.109- 

123. 

Predictions  of  sediment  transport  rates 
in  coastal  waters  often  display  large 
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errors.  The  source  of  the  error  is  iri 
part  the  result  of  insufficient  attention 
to  the  character  of  the  shear  stress 
field  in  unsteady-nonuni form  flows.  A 
review  of  available  laboratory  and  field 
data  is  used  to  show  that  shear  stress 
magnitude  and  distribution  will  vary  in 
response  to  the  sense  and  amplitude  of 
the  horizontal  pressure  gradient.  The 
response  appears  sufficient  to  alter  both 
bed  and  suspended  load  transport.  The 
consistency  of  the  data  indicates  that 
present  predictive  techniques,  based  on 
uniform  flow  data,  should  be  modified  so 
as  to  permit  inclusion  of  probable  pres¬ 
sure  gradient  effects.  References 
(18  items). 
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Carter,  H.H.  The  Distribution  of  Excess 
Temperature  from  the  Morgantown  Generat¬ 
ing  Station  on  the  Potomac  Estuary. 
Chesapeake  Bay  Institute,  The  Johns  Hop¬ 
kins  University,  Technical  Report  84, 
Reference  73-10,  October  1973- 

The  specific  goals  of  the  research  de¬ 
scribed  herein  were  three-fold.  First 
of  all,  the  author  provides  information 
regarding  the  actual  distribution  of  ex¬ 
cess  heat  from  the  Morgantown  Generating 
Station  to  investigators  working  on  other 
aspects  of  the  joint  study;  secondly,  to 
provide  implicit  quantification  of  the 
physical  processes  of  advection  and  tur¬ 
bulent  diffusion  for  tuning  and/or  con¬ 
structing  numerical  models  of  this  por¬ 
tion  of  the  Potomac  Estuary,  and  thirdly 
to  conduct  both  a  preoperationa 1  and 
postoperat lonal  study  for  purposes  of 
prediction  of  the  probable  distribution 
of  excess  heat  and  subsequent  verifica¬ 
tion  (postoperat iona 1 ) .  The  first  two 
objectives  were  achieved.  References 
(6  it ems ) . 
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The  Johns  Hopkins  University  Press,  Bal¬ 
timore  and  London,  CRC  Publication  No. 54, 
November  1976. 

The  hydrological  effects  of  the  storm  are 
investigated,  including  the  effects  of 
flood  waters  on  the  salinity  distribution 
in  Chesapeake  Bay,  its  major  tributaries 
and  contiguous  continental  shelf.  The 
geological  effects  and  water  quality  ef¬ 
fects  are  also  studied.  The  biological 
effects  on  shellfishes,  fishes,  blue 
crabs,  aquatic  plants,  jellyfish,  and 
plankton  are  described.  The  economic 
impact  of  the  flood  on  the  shellfish  and 
finfish  industries,  as  well  as  on  recrea¬ 
tional  industries,  is  reported.  Public 
health  impacts  such  as  shellfish  clos¬ 
ings,  water  contact  closings,  shellfish 
contamination,  waterborne  pathogens,  and 
miscellaneous  hazards  are  also  discussed. 
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Academic  Press,  Inc.,  New  York,  1975, 
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cent  History  of  Wachapreague  Inlet,  Vir¬ 
ginia.  In:  Estuarine  Research,  Volume 
II:  Geology  and  Engineering,  edited  by 

L.  Eugene  Cronin,  Academic  Press,  Inc., 
New  York,  1975,  p. 167-181.  (See  annota¬ 
tion  in  Sect  ion  II.) 
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ume  II:  Geology  and  Engineering,  edited 
by  L.  Eugene  Cronin,  Academic  Press, 

Inc.,  New  York,  1975,  p.129-149.  (See 
annotation  in  Section  II.) 
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Streams.  Fifth  Australasian  Conference 
on  Hydraulics  and  Fluid  Mechanics,  Uni¬ 
versity  of  Canterbury,  Christchurch,  New 
Zealand,  9-13  December  1974;  Conference 
Proceedings,  vol.II,  p.133-140.  (See 
annotation  in  Section  I.) 


DeWitt,  P.,  and  Daiber,  F.C.  The  Hydrog¬ 
raphy  of  the  Braodkill  River  Estuary, 
Delaware.  CHESAPEAKE  SCIENCE,  vol.14, 

No . 1 ,  p.28-40,  March  1973. 

The  hydrography  of  the  Broadkill  River,  a 
narrow  shallow  estuary  in  southeastern 
Delaware,  was  studied  from  July  1966, 
through  February  1971.  Measurements  of 
current  velocity,  tide  stage,  salinity, 
water  temperature,  dissolved  oxygen,  pH, 
and  trubidity  were  made  at  several  sta¬ 
tions  along  the  course  of  the  estuary. 

The  Broadkill  River  has  characteristics 
of  both  a  partially  mixed  and  a  well- 
mixed  estuary.  During  normal  runoff  the 

system  discharges  1.3*  IO'*  of  fresh¬ 
water  seaward  per  tidal  cycle.  The 
flushing  time  of  the  entire  system  in¬ 
creases  from  10.3  tidal  cycles  during 
high  runoff  to  24.2  tidal  cycles  during 
low  runoff.  For  purposes  of  analysis, 
the  Broadkill  River  was  divided  into 
three  sections:  the  lower  and  upper  es¬ 
tuaries,  and  the  tidal  river.  The  lower 
estuary,  the  most  seaward  25%  of  the  sys¬ 
tem,  is  sectionally  homogeneous  during 
90%  of  each  tidal  cycle.  Homogeneity  is 
maintained  by  strong  tidal  currents. 
Vertical  salinity  and  water  temperature 
stratification  occur  only  during  a  short 
interval  of  simultaneous  two-dimensional 
current  flow  at  the  beginning  of  each 
flooding  period.  Salinity,  water  tem¬ 
perature,  dissolved  oxygen,  pH,  and  tur¬ 
bidity  generally  reflect  conditions  in 
the  adjoining  lower  Delaware  Bay.  Net 
non-tidal  current  flow  is  seaward  at  all 
depths.  The  flushing  time  of  the  lower 


estuary  is  relatively  constant  and  in¬ 
creases  from  0.6  to  0.9  tidal  cycle  with 
decreasing  freshwater  runoff.  The  upper 
estuary,  the  central  35%  of  the  system, 
has  the  most  distinct  longitudinal  and 
vertical  salinity  gradients.  Tidal  cur¬ 
rents  are  slower  than  those  in  the  lower 
estuary.  Net  non-tidal  flow  may  be  ei¬ 
ther  two-directional  or  seaward  at  all 
depths.  Dissolved  oxygen  and  pH  gener¬ 
ally  decrease  and  turbidity  increases 
with  distance  upstream  through  this  sec¬ 
tion.  The  flushing  time  of  the  upper 
estuary  increases  from  3.2  to  4.6  tidal 
cycles  with  decreasing  freshwater  runoff 
The  tidal  river,  the  farthest  upstream 
40%  of  the  system,  is  rarely  invaded  by 
saline  water  from  the  upper  estuary. 

This  section  is  polluted  through  the  dis¬ 
charge  of  organic  wastes  into  the  river 
at  a  point  0.5  km  downstream  from  the 
river's  source,  Wagamon's  Fond  at  Milton, 
Delaware.  Downstream  from  the  source  of 
pollution,  anoxic  conditions  are  present 
from  spring  through  autumn  and  are  re¬ 
lieved  only  during  the  coldest  months  of 
the  winter.  The  lowest  pH  readings  and 
greatest  turbidities  also  occur  in  this 
section  of  the  tidal  river.  The  dis¬ 
charge  from  Wagamon's  Pond  dominates  the 
tidal  river  upstream  from  the  source  of 
pollution.  In  this  section  dissolved 
oxygen  rarely  decreases  below  8  mg/liter. 
The  pH  readings  are  generally  higher  than 
those  in  the  anoxic  section,  and  the 
water  in  this  section  is  the  least  turbid 
of  any  water  in  the  Broadkill  River.  The 
slowest  tidal  currents  occur  in  the  tidal 
river,  and  net  non-tidal  flow  is  gener¬ 
ally  seaward  at  all  depths.  The  flushing 
time  of  the  tidal  river  increases  from 
6.7  to  18.7  tidal  cycles  with  decreasing 
freshwater  runoff.  Literature  Cited 
(13  i terns ) . 
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Coast  Fisheries  Center,  NOAA  (National 
Oceanic  and  Atmospheric  Administration) 
Technical  Report  NMFS  CIRC-393,  September 
1975. 

Seven  Texas  estuarine  areas  are  described 
in  terms  of  their  dimensions;  major  vege¬ 
tation  types;  geology  and  geological  his¬ 
tory;  drainage  basins  and  stream  dis¬ 
charge  records;  hydrological,  biological, 
and  benthic  properties;  populations  and 
economic  development;  pollution;  and 
navigation  projects.  These  areas  include 
the  Sabine  Lake  Galveston  Bay,  Matagorda 
Bay-Brazos  River  Delta,  San  Antonio  Bay, 
Copano-Aransas  Bay,  Corpus  Christi  Bay, 
and  the  Laguna  Madre.  A  list  of 
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pertinent  1  1 1  er.it  iti  e  is  also  presented. 
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l i on  i n  Sec  1 1 on  VII.) 


fang,  C.S.,  Parker,  G.,  and  Harrison,  W. 
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tions.  JOURNAL  OF  PHYSICAL  OCEANOG¬ 
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Elliott,  A  and  Hendrix,  T.K.  Inten¬ 
sive  Observations  of  the  Circulation  in 
the  Potomac  Estuary.  Chesapeake  Bay  In¬ 
stitute,  Ihe  Johns  Hopkins  University, 
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An  experiment  involving  the  intensive 
measurement  of  salinity  and  tidal  cur¬ 
rents  was  undertaken  in  the  Potomac  estu¬ 
ary  during  September  1974.  An  initial 
analysis  of  the  data  has  suggested  that 
there  was  a  current  reversal  associated 
with  a  reversal  of  the*  horizontal  salin¬ 
ity  gradients  near  the  mouth  of  the  es¬ 
tuary.  The  dynamics  were  further  com¬ 
plicated  by  oscillations  of  the  tidal ly 
averaged  free  surface  which  fluctuated  by 
more  than  50  cm  in  tin-  days  following  the 
downstream  wind  stress.  It  seems  likely 
that  the  variations  in  elevation  were 
caused  by  the  cross  stream  component  of 
the  wind  stress  which,  although  unlikely 
to  have  a  direct  effect  on  the  Potomac, 
would  probably  have  a  significant  effect 
on  the  circulation  in  the  Chesapeake  Bay. 
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firs*  current  meter  data  and  secondly  sea 
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These  data  are  utilized  at  time  intervals 
of  less  than  a  tidal  cycle.  When  current 
meter  data  were  used  as  boundary  condi¬ 
tions  the  comparison  between  the  calcu¬ 
lated  results  and  observed  current  meter 
vectors,  averaged  over  a  tidal  period, 
showed  discrepancies  in  both  magnitude 
and  direction.  This  comparison  was  much 
improved  when  the  northern  open  boundary 
conditions  were  replaced  by  sea  eleva¬ 
tions.  The  significance  of  these  results 
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systems  is  discussed.  References 
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dominantly  baritropic,  were  correlated  to 
the  calculated  flow  through  the  North 
Channel  and  only  weakly  correlated  to 
changes  in  mean  sea  level.  They  each  had 
two  phases,  the  lirst  in  which  water 
flowed  southward  out  of  the  Irish  Sea 
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Geology  and  Engineering,  editpd  by  L.  Eu¬ 
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Paper  presented  at  the  Second  Interna¬ 
tional  Estuarine  Research  Conference, 
held  by  the  U.S.  Estuarine  Research  Fed¬ 
eration  at  Myrtle  Beach,  South  Carolina, 
15-17  October  1973.  An  in-depth,  fair- 
weather,  field  study  in  July  1972  pro¬ 
vided  information  about  the  response  of 
the  water  level  of  Caminada  Bay,  an  ex¬ 
tremely  shallow,  bar-built  Louisiana  es¬ 
tuary.  The  water  surface  elevation  was 
recorded  at  three  locations  in  the  bay 
along  the  other  parameters,  and  equipo- 
tential  surface  was  established,  and  the 
time-dependent  variations  of  a  slope  vec¬ 
tor  along  the  surface  gradient  were  com¬ 
puted.  It  was  found  that  the  instanta¬ 
neous  fair-weather  wind  stress  induced  a 
slowly  oscillating  set-up  around  a  time- 

averaged  slope  magnitude  of  1.5  x  10 
rad.  This  constituted  less  than  50%  of 
the  measured  time-averaged  slope.  The 
remaining  time-averaged  slope  is  ac¬ 
counted  for  by  tidal  nonlinearities.  The 
instantaneous  slope  vector  was  found  to 
rotate  or  oscillate  in  the  horizontal 
plane  with  a  diurnal  period.  Tidal  input 
through  two  entrances  governed  this  be¬ 
havior,  while  the  wind  stress  and  atmo¬ 
spheric  pressure  gradients  served  only  to 
modify  the  direction  of  the  surface 
slope.  In  general,  on  the  diurnal  scale, 
tidal  rather  than  wind  effects  dominate 
the  dynamics  of  Caminada  Bay.  However, 
the  mean  water  level  responded  to  the 
wind  direction  on  a  time-scale  longer 
than  one  day.  Winds  parallel  rather  than 
normal  to  the  coast  controlled  the  water 
elevation,  indicating  an  Ekman  effect. 
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During  the  period  20  June -2  July  1973, 
hydrographic  data  were  collected  at  Ore¬ 
gon  Inlet,  N.C.  An  examination  of  the 
water  temperature  time-history  record  at 
three  stations  in  and  near  tin*  inlet 
shows  1)  that  in  two  periods  with  pre¬ 
dominately  southerly  winds,  the  tempera¬ 
ture  fluctuated  in  the  range  from  13.7° 
to  275°C  with  an  apparent  tidal  period¬ 
icity;  2)  that  for  nearly  48  h  between 
these  two  periods  and  with  northeasterly 
winds,  a  nearly  constant  temperature  of 
22.0°  to  22.5°C  was  maintained  in  spite 
of  normal  tidal  fluctuations;  and  1)  this 
constant  temperature  period  is  bracketed 
by  two  24  h  transitional  periods  that  are 
initiated  almost  coincident ly  with  wind 
directional  changes.  It  appears  that  the 
sequence  and  relationship  of  these  wind 
and  water  temperature  data  may  be  «*x- 
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upweliing  along  the*  northeastern  North 
Carolina  coast  previously  reported  by 
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temperature,  salinity  and  cm  rent  vrloi- 
ity  records  in  and  neai  a  harrier  island 
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near  the  estuary,  and  abnormally  high  in 
water  affected  by  the  waste  water. 
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ventional  methods  of  measuring  discharge 
and  of  computed  discharge  records  in  the* 
Columbia  River  estuary.  However,  dis¬ 
charge  data  were  obtained  by  employing  a 
moving-boat  techm  pie  (MOYD)  in  which 
both  the  direction  and  magnitude  of  the 
water  velocity  are  aeasured  throughout 
the  ent i re  depth  at  a  series  of  laterally 
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Data  from  repetitive  measurements  at  As¬ 
toria  and  the  Beaver  Army  Terminal  during 
half  tidal  cycles  (about  10  1.  j  were 
used  to  define  flow  hydrographs  at  these 
locations,  and  the  hydrographs,  m  turn, 
were  used  to  adapt  and  calibrate  .no¬ 
di  mens  iunal  mathematical  models  for  cal¬ 
culating  continuous  records  of  discharge*. 
The  discharge  models  for  both  Beaver  Army 
Terminal  and  Astoria  were  based  on  solu¬ 
tion  of  partial  differential  ecpiitions 
that  express  the  conservation  of  mass  ai:  I 
momentum  in  one-dimensional  unsteady 
homogeneous-density  open-channel  flow  ac¬ 
cording  to  the  method  of  characteristics 
(Lai,  1965a )  using  measured  water-surface* 
slopes  and  channel  geometry  as  boundary 
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a  Stratified  Estuary--!.  Empirical  Ob¬ 
servations.  WATER  RESEARCH,  vol.7, 

No. 4,  p.503-514,  April  1973.  (See  anno¬ 
tation  in  Section  IV.) 


Pasenau,  H.  Giant  and  Mega  Ripples  in  the 
German  Bight  and  Studies  uf  Their  Migra¬ 
tion  in  a  Testing  Area  (Lister  Tief). 
Proceedings  of  the  Fourteenth  Coastal  En¬ 
gineering  Conference,  June  24-28,  1974, 
Copenhagen,  Denmark,  vol.II,  1975,  Chap¬ 
ter  59  (p . 1025- 1035) .  (See  annotation 
i  n  Sect  ion  II.) 


Patel,  B.,  Mulay,  C.D.,  and  Ganguly,  A.K. 
Radioecology  of  Bombay  Harbour  --  A  Tidal 
Estuary.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.3,  No.l.  p.13-42,  January 
1975. 

Low  level  liquid  radioactive  waste  from 
nuclear  facilities  at  Bhabha  Atomic  Re¬ 
search  Centre,  Bombay,  is  released  into 
Bombay  Harbour  after  monitoring  and  dilu¬ 
tion.  The  interactions  of  y-emitting 
fission  product  nuclides,  especially 
137 

Cs ,  with  sedimentary  particles  and 
biota  were  studied  during  1968-71. 
Cesium-137  is  first  scavenged  by  the 

144 

sedimentary  particles,  followed  by  Ce 

and  ^^Ru.  Zi  rconiumniobi um-95 ,  though 
present  in  the  effluent,  was  not  sorbed. 
Cesium-137  was  distributed  throughout  the 
harbor,  u  reas  Ce  and  Ru  deposition  were 
limited  to  a  few  stations  off  Trombay 
coast.  The  ark-shell  bivalve,  Anadara 
granosa ,  showed  specific  accumulation  of 
Cs ,  Ce ,  and  Ru  nuclides  but  not  of  95  Zr- 
Nb ,  although  it  was  present  in  the  efflu¬ 
ent.  A.  granosa  was  used  as  an  indicator 
to  detect  contamina t i on  due  o  Ce  and  Ru 
radionuclides.  Lame  1 1 i h run i hs  and  crus¬ 
taceans  were  the  most  effective  integra- 
137 

tors  of  Cs ,  with  concent  rat i on  factors 

t. 

for  the  nuclide  from  10‘t  to  10'  .  The 
radiation  dose  through  the  contaminated 
environment  to  the  benthic  communities 
was  far  below  the  limits  required  to  pro¬ 
duce  any  detectable  radiation  damage. 

The  radial i  mi  dose  t o  fisherman. 


A 


28b 
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internally  it:  lough  the  t  ousurnpt  i  »n  oi 
c '  out  ami  n.ited  marine  products  and  extei- 
nally  through  fishing  over  the  contami¬ 
nated  bed ,  was  well  below  llie  permi  ss  i  b  1 e 
•lost*  limit.  References  (61  items). 

Pequegnat,  W.E.  Meiobenthos  Ecosystems  as 
Indicators  of  the  Effects  of  Dredging. 

In:  Estuarine  Research,  Volume  II: 

Geology  and  Engineering,  edited  by  I..  Eu¬ 
gene  Cronin,  Academic  Press,  Inc.,  New 
York,  1  7 f> ,  p. 573-583.  (See  annotation 
in  Section  IV.) 


Percy,  K.I. Bella,  I).  A.,  Sutter  l  in,  C., 
et  al.  Descript  ions  and  information 
Sources  for  Uregon  Estuaries.  Oregon 
State  University,  Sea  Grant  College  Pro¬ 
gram,  May  1974. 

This  report,  while  not  a  complete  compi¬ 
lation  of  facts  about  the  natural  re¬ 
sources  and  related  features  of  Oregon's 
estuaries,  provides  a  summary  of  much  of 
the  known  information  about  the  estuaries 
ami  gives  numerous  citations  ot  litera¬ 
ture  and  agencies  from  which  supporting 
information  may  be  obtained.  The  report 
is  intended  to  provide  the  planner  with  a 
"starting  point"  for  assembling  the  re¬ 
quired  data  concerning  most  of  the  Oregon 
estuaries.  References  (155  items). 

Peres,  J.-M.  Considerations  sur  l'ecolo- 
gie  des  estuaires  (Cons i derat i ons  on  Es¬ 
tuarine  Ecology).  LA  HOUILLE  BLANCHE, 
vo 1.29,  No. 1/2,  p . 107-1  1  1  ,  1974.  (In 
French . ) 

The  estuary  as  a  stratified  medium  with 
gradients.  Estuaries  with  one  and  two 
tidal  fluxes.  Mixing  of  the  water  and 
its  consequences:  eutrophication,  0^ , 

etc.  Composition  of  populations;  quali¬ 
tative  and  quantitative  distributions. 
"Estuary  farming"  possibilities.  The 
estuary  as  a  pollutant  trap.  With 
discuss) on . 


Peterson,  U.H.,  Conomos ,  T.J.,  Broenkow, 

W.W  .  et  al.  Location  of  the  N'on-Tidal 
Current  Null  Zone  in  Northern  San  Fran¬ 
cisco  Bay.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vo 1.3,  No . 1 ,  p.1-11,  January 
1975.  (See  annotation  in  Section  III.) 


Phillips,  D.J.H.  The*  Use*  of  Biological 
Indicator  Organisms  to  Monitor  Trace 
Meta)  Pollution  in  MArine  and  Estuarine 
Environments  -  A  Review.  ENVIRONMENTAL 
POLLUTION,  vol.M,  No.  4,  p.  281-31 7,  Au¬ 
gust,  19/ J.  (See  annotation  »n  Sec  - 
t i on  IV.) 


Physical  and  Biological  Aspects  ol  the  lay 
Estuary;  A  Symposium  held  in  the4  Rooms  ot 
the  Royal  Society  ot  Edinburgh,  Edinburgh 
t Scot  land  i,  5  December  1973.  The  Royal 
Soi  rely  ot  Edinburgh,  Proceedings,  Set - 
t i on  H,  vol.75.  Parts  1/2,  1970. 

Contents:  1.  Pout  in,  R.^-  ami  Reid, 

J.A.  The  freshwater  Input  to  the  Tay  Es¬ 
tuary.  2.  Charlton,  J.A.,  McNicull,  W. 
ami  Wes L  ,  J.K.  Tidal  and  Freshwater  In¬ 
duced.  Circulation  in  the  Tay  Estuary. 

3.  Williams,  D.J.A.  and  West .  J.K.  Sa¬ 
linity  Distribution  in  the  lay  Estuary. 

4.  Buller,  A.T.  and  McManus,  J.  Sedi¬ 
ments  ot  the  Tay  Estuary.  I.  Bottom 
Sediments  ot  the4  Upper  and  Upper  Middle 
Reaches.  5.  Buller,  A.T.  Sediments  of 
the  Tay  Estuary.  II.  Formation  of 
Ephemeral  Zones  ol  High  Suspended  Sedi¬ 
ment  Concentrations.  6.  Green,  C.D. 
Sediments  of  the  Tay  Estuary.  III. 
Sedimentologi ca 1  ami  Faunal  Relationships 
on  the  Southern  Shore  at  the  Entrance  to 
the  Tay.  7.  Khayrallah,  N.  and  Jones, 
A.M.  A  Survey  of  the  Benthos  of  Tay 
Estuary.  8.  Herbert,  K.A.  A  Prelimi¬ 
nary  Investigation  of  the  Effects  of  Sa¬ 
linity  on  the  Bacterial  Flora  of  the  Tay 
Estua  rv . 


Pollock,  T.J.,  and  Wallis,  l.G.  Disper¬ 
sion  ami  Tidal  Flushing  in  Harm's  Inlet. 
Geophysical  Fluid  Dynamics  Laboratory, 
Monash  University,  Clayton,  Victoria, 
Australia,  G.F.D.L.  Report  No. 45,  Issued 
November  1971,  Re- issued  August  1974. 

Field  experiments  were  carried  out  on 
eight  days  during  September  1971.  Float 
tests  and  two  instantaneous  releases  of 
Rhmlamine  B  dye  were  made.  Results  of 
the  experiments  are  discussed:  movement 
of  water  from  Hann’s  Inlet  to  Western- 
port  Bay;  tidal  lag;  longitudinal  veloc¬ 
ity  distribution;  tidal  excursion  and 
flushing;  mixing  of  dye  patch;  and  ver¬ 
tical  stratification.  References 
(6  items). 


Pollock,  T.J.,  Hinwood.  J.B.,  O'Brien, 

W.T.,  et  al.  Calibration  Data  for  a 
Numerical  Hydrodynamic  Model.  Fifth 
Australasian  Conference  on  Hydraulics  ami 
Fluid  Mechanics,  University  of  Canter¬ 
bury,  Christ  church ,  New  Zealand,  9-13  De¬ 
cember  1974;  Conference  Proceedings, 
vol.M.  p.  276-283.  (See  annotation  in 
Sec t i on  VII.) 


Pollution  Criteria  for  Estuaries;  Proceed¬ 
ings  of  the  Conference  held  at  the  Uni¬ 
versity  of  Sout hampt on ,  July  197 edited 
by  P.R.  Helliwell  and  J  Rossanvi.  John 
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WjJey  \  Sons,  NeVv  York,  1975.  (See  an- 
nirt.it  ion  m  S*  i  t  ion  IV.  ) 


Pont  in,  K.A  ,  and  Ke  i  «I ,  .J.A.  The  Fresh** 
n-.iti’i  Input  to  l  tie  lay  Kstuury.  The 
K.-vtl  Soiiety  “(  Edinburgh,  Proceedings, 
St-M  ion  B,  Vo  1.75,  Parts  1/2,  p.l-9, 

1  ’  i 

1  to*  hvlr  ! ' ' k V  of  th»‘  6001)  sq  km  basins  ot 
t  tie  tivers  lay  and  ham  is  examined  from 
the  spei  i.il  point  «>f  view  as  the  source 
ot  t  rrshw.it  er  tor  the  middle  and  lower 
parts  >t  the  lav  estuary.  Discharge  fre- 
qurm  y  curves  and  average  inflow  figures 
are  presented  and  analyzed.  Using  these 
flow  figures  and  chemical  analyses  ob¬ 
tained  suite  the  completion  of  the  Hydro- 
K let  tnc  schemes  estimates  of  the  dis¬ 
solved  oxygen.  Bio  logical  Oxygen  Demand 
and  suspended  solids  Load  tranported  into 
the  estuary  have  been  prepared. 

Porter,  K.  Pollution  in  Four  Industri¬ 
alized  Estuaries.  HMSO,  London,  1973. 
98p.  (See  annotation  in  Section  IV.) 


Posmentier,  E.S.,  and  Rachiin,  J.W’.  Dis¬ 
tribution  of  Salinity  and  Temperature  in 
the  Hudson  Estuary.  JOURNAL  OF  PHYSICAL 
OCEANOGRAPHY,  vof.6.  No. 5,  p.775-777, 
September  1976.  (See  annotation  in 
Sect  ion  I  .  ) 


Prater,  B.E.  The  Metal  Content  and  Dis¬ 
persion  Characteristics  of  Steelworks’ 
Effluents  Discharging  to  the  Tees  Estu¬ 
ary.  WATER  POLLUTION  CONTROL,  vo 1.74, 
No.),  p.63-78,  1975.  (See  annotation  in 
Sect  ion  IV . ) 


Pruter,  A.T.,  and  Alverson,  D.L.,  Editors. 
The  Columbia  River  Estuary  and  Adjacent 
Ocean  Waters;  Bioenvi ronmenta 1  Studies. 
University  of  Washington  Press,  Seattle 
and  London,  1972.  868p.  (See  annota- 

t ion  i n  Sect  ion  IV  .  ) 


Pullen,  E -I .  ,  and  Trent,  !. .  Hydrographic 
Observations  from  a  Natural  Marsh  and  a 
Marsh  Altered  by  Dredging,  Bulkheading, 
and  Filling  in  West  Bay,  Texas.  National 
Oceanic  and  Atmospheric  Administration, 
National  Marine  Fisheries  Service,  Data 
Report  97,  October  1974. 

Hydrographic  data  were  collected  from  a 
natural  marsh  and  a  marsh  altered  by 
dredging,  bulkheading,  and  filling  in 
West  Bay,  Texas.  Water  samples  were 
taken  at  2-wk  intervals  during  the  day 
and  night  at  10  stations  from  25  March  to 
21  October  1969.  This  report  contains 


the  location,  depth,  date,  and  time  the 
samples  were  taken  and  correspond j ng  mea¬ 
surements  of  water  temperature,  salinity, 
dissolved  oxygen,  dissolved  organic  ni¬ 
trogen,  nitrite,  total  phosphorus,  inor¬ 
ganic  phosphate-phosphorus,  pH,  carbon 
dioxide,  total  alkalinity,  carbonate* 
alkalinity,  and  turbidity.  Literature 
Ci ted  (9  i terns ) . 


Ranganna,  G.  Estimation  of  Fresh  Water 
Flow  into  a  Tidal  Estuary  1  rum  Salinity 
Records.  Proceedings,  XVI th  Congress  ot 
the  International  Association  for  Hydrau¬ 
lic  Research,  Sao  Paulo,  Brazil,  July  27 
to  August  1,  1975,  vol.I,  Paper  A45  . 

(See  annotation  in  Section  111.) 


Re i chard,  R.P.,  and  Clikkol,  R.  Applica¬ 
tion  of  a  Finite  Element  Hydrodynamic 
Model  to  the  Great  Hay  Estuary  System, 

New  Hampshire,  U.S.A.  Hydrodynamics  of 
Estuaries  and  Fjords;  Proceedings  of  the 
9th  Liege  Colloquium  on  Ocean  Hydrodynam¬ 
ics,  1977,  p. 349-372.  (See  annotation 
i n  Sect  ion  VI .  ) 


Reid,  G.K.,  and  Wood,  R.I).  Ecology  of  In¬ 
land  Waters  and  Estuaries.  Second 
Edition.  D.  Van  Nostrand  Company,  New 
York,  etc.,  1976.  485p. 

Describes  the  history  of  aquatic  ecology 
and  the  nature  of  water;  the  development 
and  major  parameters  of  basins  and  chan¬ 
nels;  the  phys i ochemi ca 1  variables  of 
natural  waters;  and  the  biotic  principles 
(and  the  plant  and  animal  communities) 
that  make  up  the  living  substance  ot  real 
ecosystems.  Bibiography,  p.423-461. 


Ri jkswaterstaat ,  Delft  University  of  Tech¬ 
nology,  and  Delft  Hydraulics  Laboratory, 
The  Netherlands.  Salt  Distribution  in 
Estuaries;  Proceedings  of  a  Seminar  held 
in  1974,  by  authors  of  Ri j ksvaterst aat , 
Delft  University  of  Technology,  arid  Delft 
Hydraulics  Laboratory,  The  Hague,  The 
Netherlands.  Ri jkswaterstaat  Communica¬ 
tions  No. 26  and  Delft  Hydraulics  Labora¬ 
tory  Publication  No. 169,  1976.  (See 
annotation  in  Section  Ill.) 


Roberts,  W.P.,  and  Pierce,  J.W.  Deposi¬ 
tion  in  Upper  Patuxent  F.stuary,  Maryland, 
1968-1969.  ESTUARINE  AND  COASTAL  MARINE 
SCIENCE,  vol.4,  No. 3,  p.267-280,  May 
1976.  (See  annotation  in  Section  II.) 


Robinson,  A.H.W.  Cyclical  Changes  in 
Shoreline  Development  at  the  Entrance  to 
Teignmouth  Harbour,  Devon,  England. 

In:  Nearshore  Sediment  Dynamics  and 


Sedimentation;  An  Interdisciplinary  Re¬ 
view,  edited  by  J.  HaiLs  and  A.  Carr; 
John  Wiley  &  Sons,  London,  1975,  Chap¬ 
ter  8  (p.  181-200).  (See  annotation  in 
Sect  ion  II.) 


Kuzecki >  E.P.,  and  Ayres,  R.,  Suspended 
Sediments  near  Pier  12,  Norfolk  Navy 
Base,  on  26  June  and  15  September  1973. 
Virginia  Institute  of  Marine  Science, 
Data  Report  No. 11,  October  1974.  (See 
annotation  in  Section  11.) 


Ru/ecki,  E.P.,  Hargis,  W.J.,  Jr.,  and  Fang, 
C.S.  Effects  of  Flooding  on  a  Coastal 
Plain  Estuary.  Proceedings  of  the  Four¬ 
teenth  Coastal  Engineering  Conference, 
June  24-28,  1974,  Copenhagen,  Denmark, 
vol.III,  1975,  Chapter  144  (p . 245 1 -2470 ) . 

Rains  from  Tropical  Storm  Agnes  resulted 
in  unprecedented  flooding  of  the  Chesa¬ 
peake  Bay  drainage  basin  in  June  of  1972. 
A  monitoring  program  was  established  to 
follow  the  effects  of  the  flood  in  the 
Chesapeake  estuarine  system  and  con¬ 
tiguous  continental  shelf  waters.  Finan¬ 
cial  and  logistic  assistance  was  solic¬ 
ited  and  obtained  from  several  federal 
and  state  agencies.  The  monitoring  pro¬ 
gram,  called  "Operation  Agnes"  offered 
scientists  a  unique  opportunity  to  watch 
the  progress  of  the  flood.  Results  of 
investigations  into  the  effects  of  the 
flood  show  that  salinity  structure  ex¬ 
hibited  a  four  stage  reaction,  tides  in 
the  lower  reaches  of  the  estuaries  were 
essentially  unaffected  and  currents  re¬ 
turned  to  normal  after  a  short  period  of 
continuous  ebbing.  Total  recovery  of  the 
salinity  distribution  was  effected  within 
one  hundred  days  of  flood  crest  at  the 
fall  line.  References  (6  items). 


Sager,  R.A.,  and  Seabergh,  W.C.  Physical 
Model  Simulation  of  the  Hydraulics  of 
Masonboro  Inlet,  North  Carolina.  L; .  S  . 
Army  Corps  of  Engineers,  General  Investi¬ 
gation  of  Tidal  Inlets,  GITI  Report  15, 
November  1977.  (See  annotation  in 
Sect  ion  VI . ) 


Salas,  H.J.,  and  Thomann,  R.V.  A  Steady- 
State  Phytoplankton  Model  of  Chesapeake 
Bay.  JOURNAL,  Water  Pollution  Control 
Federation,  vol.50,  No. 12,  p.2752-2770, 
December  1978.  (See  annotation  in 
Sect  ion  I  .  ) 


Schofield,  W.R.,  and  Krutchoff,  K.G.  De¬ 
terministic  Model  of  Dynamic  Eutrophic 
Estuary.  Journal  of  the  Knvi ronmenta 1 
Engineering  Division,  Proc .  ASCE , 


vo 1.100,  No . EE 4 ,  p  .  9  7  9  -  9  9  e  ,  August  19  74 
(See  annotation  in  Section  VI  J 


Schofield,  W.R.,  and  Krutchoff,  R.G.  Sto¬ 
chastic  Model  of  Dynamic  Eutrophic  Estu¬ 
ary.  Journal  of  the  Env i ronmenl a  1  Engi¬ 
neering  Division,  Proc.  ASCE,  No.EEJ, 
p.  6 1  3-628,  June  1974  (See  annotation 
in  Section  1 . ) 


Schubel,  J.R.  Effects  of  Agues  on  the 
Suspended  Sediment  of  the  Chesapeake  Bay 
and  Contiguous  Shelf  Waters.  In  The 
Chesapeake  Research  Consortium,  Inc.,  The 
Effects  of  Tropical  Storm  Agnes  on  the 
Chesapeake  Bay  Estuarine  System,  CRC  Pub¬ 
lication  No. 54,  November  1976,  p. 179*200. 
(See  annotation  in  Section  11.) 


Schubel,  J.R.,  and  Carter,  H.H.  Suspended 
Sediment  Budget  for  Chesapeake  Bay.  Es¬ 
tuarine  Processes;  Volume  II,  Circula¬ 
tion,  Sediments,  and  Transfer  of  Material 
in  the  Estuary,  edited  by  Martin  Wiley. 
New  York,  Academic  Press,  1977,  p.48-62. 
(See  annotation  in  Section  II.) 


Schubel,  J.R..  Carter,  H.H.,  and  Cronin, 
W.B.  Effects  of  Agnes  on  the  Distribu¬ 
tion  of  Salinity  Along  the  Main  Axis  of 
the  Bay  and  in  Contiguous  Shelf  Waters. 

In  The  Chesapeake  Research  Consortium, 
Inc.,  The  Effects  of  Tropical  Storm  Agnes 
on  the  Clies a peake  Bay  Estuarine  System, 
CRC  Publif.it  ion  No. 54,  November  1976, 
p.33-65.  (See  annotation  in  Section 

in.) 


Seabergh,  W.C.,  and  Mason,  C.  Masonboro 
Inlet  Fixed-Bed  Model  Evaluation.  Sym¬ 
posium  on  Modeling  Techniques,  2nd  Annua  1 
Symposium  of  the  Waterways,  Harbors  and 
Coastal  Engineering  Division  of  ASCE,  San 
Francisco,  California,  September  3-5, 
1975,  vol.I,  p. 294-314.  (See  annotation 
in  Sect  ion  V! .  ) 


Sedgwick,  R.,  and  Arthur,  D.R.  A  Natural 
Pollution  Experiment;  The  Effects  of  a 
Sewage  Strike  on  the  Fauna  of  the  Thames 
Estuary.  ENVIRONMENTAL  POLLUTION,  vol . 
II,  No . 2  ,  p.  137-160,  September  1976. 

(See  annotation  in  Section  IV.) 


Shankar,  N.J.,  and  Narayanan,  M.  Conser¬ 
vative  Transport  Models  for  Shallow  Es¬ 
tuaries.  In:  Proceedings,  Forty-Fourth 
Annual  Research  Session,  Chandigarh,  29 
January  -  1  February  1975,  Volume  II  * 
Hydraulics.  Central  Board  of  Irrigation 
and  Power  (India),  Publication  No. 123. 
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January  1975,  p.  134-144.  (See  annota 
Lion  in  Section  VI.) 


Sherk,  J.A.,  Jr.,  O'Connor,  J.M.,  and 
Neumann,  D.A.  Effects  of  Suspended 
Solids  on  Selected  Estuarine  Plankton. 
U.S.  Army  Coastal  Engineering  Research 
Center,  Miscellaneous  Report  No. 76-1, 
January  1976.  (See  annotation  in  Sec¬ 
tion  II.) 


Sherk,  J.A.,  O’Connor,  J.M.,  Neumann,  D.A. , 
et  al.  Effects  of  Suspended  and  Depos¬ 
ited  Sediments  on  Estuarine  Organisms  - 
Phase  II.  University  of  Maryland, 

C.B.L.  Ref.  No. 74-20,  March  1974.  NTIS 
Report  AD  A011  372.  (See  annotation  in 
Section  II.) 


Shideler,  G.L.  Physical  Parameter  Distri¬ 
bution  Patterns  in  Bottom  Sediments  of 
the  Lower  Chesapeake  Bay  Estuary,  Vir¬ 
ginia.  JOURNAL  OF  SEDIMENTARY  PETROL¬ 
OGY,  vol.45,  No. 3,  p.728-737,  September 
1975.  (See  annotation  in  Section  II.) 


Shiilington,  F.A.  Surface  Waves  near  Cape 
Town:  Measurement  and  Statistics. 

CIVIL  ENGINEER  IN  SOUTH  AFRICA,  vol.20. 
No. 8,  p.203-206,  August  1978. 

Surface  ocean  gravity  waves  have  been 
recorded  1  km  offshore  near  Mel kbosstrand 
with  a  Wemelsfelder  float  wave  recorder 
which  is  situated  on  a  sea  tower  in  water 
11  m  deep.  The  30-minute  long  records 
taken  twice  daily  between  July  1972  and 
August  1974  have  been  analysed  for  maxi¬ 
mum  wave  height,  average  upper  one-tenth 
wave  height  and  zero  crossing  periods. 
These  data  are  presented  in  the  format 
9 

suggested  by  Draper  .  Measurements  have 
been  made  from  the  records  to  check  the 
value  of  statistical  ratios  of  Longuet- 

Higgins*.  Ratios  of  maximum  wave  height 
to  rms  wave  height  are  lower  than  the 
theoretical  values  and  reasons  for  this 
are  discussed.  Ratios  of  maximum  wave 
height  to  average  upper  one-tenth  and 
average  upper  one-third  wave  height  agree 
closely  with  the  theoretical  values. 
References  (13  items). 
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sity,  March  1974. 

A  field  study  was  completed  which  uti¬ 
lized  stable  carbon  isotope  measurements 
in  an  attempt  to  understand  the  pathway 


of  terrestrial  organic  and  inorganic  car¬ 
bon  in  estuaries.  It  was  found  that  in 
the  Fenholloway  estuary  terrestrial  par¬ 
ticulate  organic  matter  mixed  ideally 
with  marine  particulate  organic  matter. 
This  mixture  evidently  is  deposited  in 
the  sediments  because  there  is  a  gradient 

in  the  sediment  1  rom  terrestrial  6C^ 
values  at  the  mouth  of  the  Fenholloway 

River  to  6C^  values  typical  of  marine 
sediments  5.6  km  away  from  the  mouth. 
Calculations  showed  that  the  amount  of 
terrestrial  particulate  organic  matter 
brought  to  the  Gulf  by  the  Fenholloway 
River  is  greater  than  the  amount  of 
terrestrial  organic  carbon  calculated  to 
be  present  in  the  sediment.  Evidence  was 
presented  which  indicated  some  terres¬ 
trial  dissolved  organic  carbon  is  oxi¬ 
dized  to  CO^  by  bacteria  in  the  Fenhollo¬ 
way  estuary.  In  addition,  evidence  from 
studies  of  IOC  and  6c|^data  showed  that 

the  oxidation  of  terrestrial  dissolved 
organic  matter  takes  place  immediately 
after  the  anoxic  river  water  starts  to 
mix  with  the  oxygenated  Gulf  water.  For 
the  much  larger  and  more  complex  Missis¬ 
sippi  estuary,  terrestrial  particulate 
matter  appeared  to  be  settling  out  to  the 
sediments.  Calculations  showed  that  the 
amount  of  terrestrial  particulate  matter 
brought  to  the  estuary  by  the  river  was 
approximately  equal  to  the  amount  of 
terrestrial  organic  matter  calculated  to 
be  in  the  estuarine  sediments.  The  dis¬ 
tribution  of  terrestrial  particulate  mat¬ 
ter  in  the  surface  waters  of  the  estuary 
was  shown  to  be  a  function  of  the  complex 
mixing  taking  place.  Terrestrial  dis¬ 
solved  organic  carbon  did  not  seem  to  be 
controlled  by  mixing  processes  alone. 
Inorganic  carbon  did  seem  to  be  con¬ 
trolled  by  ideal  mixing  in  the  Missis¬ 
sippi  estuary.  It  was  demonstrated 
through  calculations  that  the  dissolved 
inorganic  carbon  in  the  rivers  was  not 
in  equilibrium  with  atmospheric  carbon 
dioxide.  These  calculations  indicate 
there  is  more  dissolved  inorganic  carbon 
than  should  be  present  at  equilibrium. 

The  excess  dissolved  inorganic  carbon 
could  be  accounted  for  by  oxidation  of 
organic  matter  and  dissolution  of  calcium 
carbonate.  Similar  calculations  for 
marine  waters  showed  that  surface  waters 
were  close  to  equilibrium  with  atmo¬ 
spheric  carbon  dioxide.  Subsurface  IOC 
samples  in  the  Mississippi  offshore  area 
were  found  to  be  isotopically  more  nega¬ 
tive  than  surface  samples.  Calculations 
showed  that  this  change  could  be  ac¬ 
counted  for  by  dissolution  of  calcium 
carbonate  and  oxidation  of  marine  organic 
carbon  to  carbon  dioxide.  Bibiography 
(46  i terns ) . 
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Twenty-two  stations  in  the  Pearl,  Pasca¬ 
goula,  and  Wolf  rivers,  and  in  Old  Fort, 
Davis,  and  Gravel  me  bayous  were  estab¬ 
lished  in  order  to  determine  the  sea¬ 
sonal  and  geographic  variation  in  chemi¬ 
cal  quality  of  surface,  bottom,  and  in¬ 
terstitial  sediment  water.  The  water 
depth,  surface,  and  bottom  salinity,  pH, 

Eh,  DO  content,  and  temperature  are  mea- 

-2 

sured  at  each  station,  and  the  SO.  , 

4 

-  -  +2  +2  +?  f  -f 

N03  ,  N02  ,  Ca  ,  Mg  ,  Sr  ,  K  ,  and  Na 

concentrations  of  both  free  and  intersti¬ 
tial  sediment  water  squeezed  from  cores 
are  measured  in  the  laboratory.  Salinity 
is  highly  variable  seasonally  in  all  es¬ 
tuaries.  The  Pearl  and  Pascagoula  rivers 
both  have  well  developed  salinity  wedges, 
which  appear  to  persist  throughout  the 
year.  The  smaller  estuaries  are  more 
thoroughly  mixed,  but  wedging  does  occur 
in  all  of  them  especially  during  moderate 
runoff  conditions.  Dredging  and  cutting 
off  of  meandprs  in  Davis  and  Old  Fort 
bayous  by  real  estate  developers  cause 
saline  water  to  bypass  some  of  the  natural 
channels,  and  thus  cause  anomalously  high 
salinities  in  part  of  the  estuaries. 
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The  distribution  of  cadmium,  chromium, 
cohalt,  copper,  lead,  manganese,  mercury, 
nickel,  and  zinc,  in  the  sediments  of  Tor 
Bay,  a  coastal  area  relatively  free  of 
industrial  pollution,  has  been  investi¬ 
gated.  The  aim  of  this  study  was  to  pro¬ 
vide  base  line  information  which  could  be 
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Physical,  chemical,  and  biological  data 
on  bays  and  estuaries  in  Texas  were  col¬ 
lected  for  evaluation  of  the  effects  of 
freshwater  and  nutrient  inflows,  at 
various  levels  of  river  basin  water  de¬ 
velopment,  on  estuarine  systems.  Sig¬ 
nificant  relationships  between  sports  and 
commercial  species  and  their  aquatic 
environment  were  identified,  and  digital 
hydrodynamic  and  mass  transport  models 
for  generating  salinity  patterns  and 
nutrient  distributions  were  developed. 
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BI-R-75-15,  October  1975. 

A  synthesis  of  our  current  oceanographic 
understanding  of  the  Gulf  of  St.  Lawrence 
is  presented.  The  review  embraces  physi¬ 
cal,  chemical,  and  biological  oceanogra¬ 
phy  together  with  a  brief  discussion  of 
man-made  changes  which  have  occurred  in 
the  area.  References  (74  items). 
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Volume  1  Summary.  Volume  2  Appendix. 

The  report  encompasses  the  short-term 
effects  and,  insofar  as  possible,  pro¬ 
jects  the  long-term  effects  of  Tropical 
Storm  Agnes  on  the  estuary.  It  further 
highlights  the  mechanisms  of  recovery  ex¬ 
hibited  during  the  Bay's  return  to  its 
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determine  the  effects  of  the  storm  on 
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1949  Tide  and  Current  Glossary  (U.S. 
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Currents  in  Puget  Sound,  by  N.  McGary 
and  J.H.  Lincoln.  Washington  Sea  Grant 
Publication  WSG-77-1,  January  1977. 

These  c:harts--or  'tide  prints* --port  ray 
the  surface  currents  in  Puget  Sound  at 
eight  stages  during  a  tidal  day  and  all 
are  referenced  to  the  tide  stage  at 
Seattle.  Absolute  or  true  speeds  are  not 
shown  because  of  the  strong  dependence 
of  currents  on  tide  range  and  height,  al¬ 
though  the  portrayal  is  designed  to  indi¬ 
cate  approximate  relative  speeds  and  flow 
directions.  These  charts  are  intended  to 
supplement  the  Tidal  Current  Charts  *>t 
Puget  Sound  and  the  Tidal  Current  tallies 
published  by  the  National  Ocean  Survey 
of  the  National  Oceanic  and  Atmospheric 
Administrations.  The  charts  have  been 
prepared  as  a  guide  lor  people  concerned 
with  or  interested  in  details  of  surface 
flow  within  Puget  Sound. 
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A  Stochastic  Approach  to  Estuarine  Cir¬ 
culation.  JOURNAL  OF  PHYSICAL  OCEANOG¬ 
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May  1976. 

Narragansett  Bay  is  a  weekly  stratified 
estuary  comprised  of  three  connecting 
passages  of  varying  depths.  The  vertical 
distribution  of  horizontal  velocity  was 
observed  in  the  West  Passage  using  moored 
current  meters.  The  i  ns  t  ant  arieous  motion 
was  characterized  by  semi-diurnal  tidal 

currents  of  amplitude  25-60  * m  s 
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These  currents  exhibited  a  phase  advance 
with  depth  (total  water  depth  =  12.8  m) 
ranging  with  lunar  phase  from  0-3  h.  The 
net  current  time  series  obtained  by  fil¬ 
tering  out  motions  at  tidal  and  higher 
frequencies  were  found  to  be  an  order  of 
magnitude  less  than  the  instantaneous  mo¬ 
tion  and  well  correlated  to  the  prevail¬ 
ing  2-10  m  s  *  winds.  For  periodicities 
of  2-3  days,  the  coherence  between  the 
longitudinal  components  of  wind  and  net 
near  surface  current  was  as  high  as  0.8 
with  the  current  lagging  the  wind  by 
about  3  h.  The  mean  near  surface  speed, 
obtained  by  averaging  over  one  month,  was 

1.2  ±  1.6  cm  s  * .  The  large  error  bounds 
were  a  result  of  the  large  variability  of 
the  net  current  time  series  (and  not  a 
result  of  inadequate  sampling).  A  mea¬ 
sure  of  this  variability  due  to  day-to- 
day  changes  in  weather  is  given  by  the 
root  mean  square  deviation  of  the  net 

current  time  series  or  2.6  cm  s  * .  The 
net  transport  of  water  through  the  West 
Passage  was  observed  to  be  seaward  or 
landward  over  the  entire  water  column  for 
several  days  duration,  with  typical  wind 

induced  transport  fluctuations  of  ±500  m^ 

s  Hence,  a  net  communication  of  water 
exists  between  the  F.ast  and  West  Passages 
with  water  flowing  either  way  in  response 
to  the  wind.  Wind  is  concluded  to  be  the 
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